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BASIC MISSION AND PROJECTS
U.S. Geological Survey

The U.S. Geological Survey was established by an act of Congress on March 3, 1879, to provide a permanent

Federal agency to conduct the systematic and scientific “ classification of the public lands, and examination of the
geological structure, mineral resources, and products of national domain.” Anintegral part of that origina mission
includes publishing and disseminating the earth-science information needed to understand, to plan the use of, and
to manage the Nation's energy, land, mineral, and water resources.

Since 1879, the research and fact-finding role of the U.S. Geological Survey (USGS) has grown and has been

modified to meet the changing needs of the Nation it serves. As part of the evolution, the USGS has become the
Federal Government’slargest earth-science research agency, the Nation’'slargest civilian map-making agency, the
primary source of data on the Nation’s surface-water and ground-water resources, and the employer of the largest
number of professional earth scientistsin the Nation. Today’s programs serve a diversity of needs and users. Pro-
grams include:

Conducting detailed assessments of the energy and mineral potential of land and offshore areas.

Investigating and issuing warnings of earthquakes, volcanic eruptions, landslides, and other geologic and
hydrologic hazards.

Conducting research on the geologic structure of land and offshore areas.

Studying the geologic features, structure, processes, and history of the other planets of our solar system.

Conducting topographic surveys and preparing topographic and thematic maps and related cartographic
products.

Developing and producing digital cartographic data bases and products.

Collecting data on a routine basis to determine the quantity, quality, and use of surface water and ground
water.

Conducting water-resource appraisals to describe the consequences of aternative plans for devel oping
land and water resources.

Conducting research in hydraulics and hydrology, and coordinating all Federal water-data acquisition.

Using remotely sensed data to devel op new cartographic, geologic, and hydrologic research techniques
for natural resources planning and management.

Providing earth-science information through an extensive publications program and a network of public
access points.

Manage water, biological, energy, and mineral resources.

Along with its continuing commitment to meet the growing and changing earth-science needs of the Nation,

the USGS remains dedicated to its original mission to collect, analyze, interpret, publish, and disseminate infor-
mation about the natural resources of the Nation—providing “Earth science in the public service.”

Vi



WATER RESOURCES DISCIPLINE

The mission of the Water Resources Discipline (WRD) is to provide the hydrologic information and under-
standing needed for the optimum utilization and management of the Nation’s water resourcesfor the overall benefit
of the people of the United States. This mission is accomplished, in large part, through cooperation with other
Federal and non-Federal agencies, by:

Collecting, on asystematic basis, data needed for the continuing determination and evaluation of the quantity,
quality, and use of the Nation’s water resources.

Conducting analytical and interpretive water-resource appraisal's describing the occurrence, availability, and
physical, chemical, and biological characteristics of surface water and ground water.

Conducting supportive basic and problem-oriented research in hydraulics, hydrology, and related fields
of science to improve the scientific basis for investigations and measurement techniques and to understand
hydrologic systems sufficiently well to quantitatively predict their response to stress.

Disseminating the water data and the results of these investigations and research through reports, maps,
computerized information services, and other forms of public releases.

Coordinating the activities of Federal agenciesin the acquisition of water data for streams, lakes, reservairs,
estuaries, and ground water.

Providing scientific and technical assistance in hydrologic fields to other federal, state, and local agencies,
to licensees of the Federal Energy Regulatory Commission, and to international agencies on behalf of the
U.S. Department of State.

Total funding = $9,512,000

State and local
agencies

(38%)

USGS
(54%)

Other federal
agencies
(8%)

Funding sources for the water-resources program in Wisconsin for the 2002 fiscal year.
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COOPERATORS

Sate Agencies
University of Wisconsin, Madison
Wisconsin Department of Agriculture, Trade, and Consumer Protection
Wisconsin Department of Natural Resources
Wisconsin Department of Transportation
Wisconsin Geological and Natural History Survey
Wisconsin State Laboratory of Hygiene
Florida Department of Environmental Protection
L ocal Agencies
City of Barron
City of Beaver Dam
City of Brookfield
City of Fond du Lac
City of Fort Atkinson
City of Hillsboro
City of Madison
City of Middleton
City of Milwaukee
City of Peshtigo
City of Sparta
City of Thorp
City of Waupun
County of Bayfield
County of Milwaukee
Dane County L akes and Watershed Management
Dane County Land Conservation Department
Dane County Regional Planning Commission

Other Federal Agencies (continued)

Stora Enso, Niagra Mill

Dairyland Power Cooperative

Northern States Power Company

Northwoods Hydropower

Wisconsin Electric Power Company

Wisconsin Public Service Corporation

Wisconsin Valley Improvement Company
National Park Service
U.S. Environmental Protection Agency

Indian Tribes
Bad River Band of Lake Superior Chippewa
Lac Courte Oreilles Tribe
Lac du Flambeau Band of Lake Superior Chippewa
Menominee Indian Tribe of Wisconsin
Oneida Tribe of Indians of Wisconsin
St. Croix Tribe of Wisconsin
Stockbridge-Munsee Band of Mohican Indians
Sokaogon Chippewa Indians of Wisconsin
Ho-Chunk Nation of Wisconsin
Lake Districts

Benedict/Tombeau L ake Management District
Buffalo Lake District
City of Muskego
Eagle Spring Lake Management District
Green Lake Sanitary District
Lauderdale Lakes Lake Management District

Little Cedar Lake Protection and Rehabilitation District
Little Green Lake Protection and Rehabilitation District
Little Muskego L ake Management District

Little St. Germain Protection and Rehabilitation District

Dane County Department of Planning & Devel opment
Fontana/Walworth Water Pollution Control Commission
Geneva Lake Environmental Agency

Green Bay Metropolitan Sewerage District
Joint Water Quality Commission of Danbury and St. Croix Chippewa
Indians of Wisconsin
Madison Metropolitan Sewerage District
Marathon County Highway Department
Milwaukee Metropolitan Sewerage District
Rock County Public Works Department
Southeastern Wisconsin Regional Planning Commission
Village of Wittenberg
Walworth County Metropolitan Sewerage District
Other Federal Agencies
U.S. Army Corps of Engineers,
Detroit District
Rock Island District
St. Paul District
Vicksburg, MS
Federal Energy Regulatory Commission licensees
Black River Falls Municipa Utilities

Middle Genesee Lake District

Okauchee Lake District

Pike Lake Management District

Potter Lake Rehabilitation and Protection District
Powers Lake District

Silver Lake Protection and Rehabilitation District
Whitewater Rice Lake Management District
Wind Lake Management District

Town of Delavan

Town of Hubbard

Town of Sand Lake

Town of Wascott

Village of Oconomowoc Lake

Village of Hustisford

Town of Baraboo



SUMMARY OF HYDROLOGIC CONDITIONS

Streamflow

The statewide average precipitation of 34.83 inches for the 2001 water year was 3.15 inches greater than the
normal annual precipitation of 31.68 inches for water years 1961-90. Average precipitation values affecting
streamflow conditions ranged from 92 percent in northeast Wisconsin to 122 percent in southwest Wisconsin with
a statewide average of 110 percent (summary tables provided by Lyle Anderson and Ed Hopkins, State Climatol-
ogy Office, University of Wisconsin, Madison, written commun., 2002).

The year started out very dry with al regions of the state below 50% of the long-term October average.
November precipitation, which was approximately normal, was followed by a December which had record-setting
snowfall in most of southern Wisconsin and heavier than normal snowfall the rest of the state. This snowfall total
was boosted by the colder than normal temperatures that increased the snowfall depth for water content. The state
had the first emergency snow declaration since 1979 with 14 counties receiving aid for December snow clean-up
(Wisconsin State Journal, Dec. 15, 2001). Statewide precipitation in January was close to normal. February precip-
itation was above normal in northwest, north central and all of southern Wisconsin. Elsewhere in the state precipi-
tation was close to normal. In March al regions of the state were very dry with total precipitation below 50% of
the long-term March average. In April, the northwest corner of the state had precipitation over three times normal,
north central had more than double normal and west central also had precipitation significantly above normal. The
rest of the state was also above normal. In May, precipitation in the southern and central parts of the state was
about 160 percent of normal. From mid June to mid July there was a statewide dry spell, with most of the state
receiving less than 1 inch of rain. August precipitation was close to normal for most of the state with some local-
ized very heavy rains of over 11 inchesin southwest and south central Wisconsin. In September, the southern part
of the state was above normal, the northwest part of the state was below normal and the rest of the state was about
normal.

Runoff for riversin the state ranged from 67 percent of the average annual runoff (1964-2001) at the
Kewaunee River site in the northeast part of the state to 160 percent of the average annual runoff (1944-2001) at
the Eau Galle River at Spring Valley sitein the west central part of the state. Departures of runoff in the 2001
water year as a percent of long-term average runoff in the state (determined using stations with drainage areas
greater than 150 square miles and at least 20 years of record) are shown in figure 4.

20
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|:| 69 or less
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] 110129
B 130—149
- 150 or more

2001 runoff as percentage of long-term average runoff.
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Water Quality

Suspended-sediment yields from four watersheds in southern Wisconsin in water year 2001 ranged from 47
to 140 percent of normal, as indicated by loads measured at relatively long-term monitoring sites on these four
watersheds. Sediment yields at Brant River in southwestern Wisconsin and Yahara River at Windsor in south-cen-
tral Wisconsin were 47 and 64 percent of normal, respectively. Yields at Jackson Creek Tributary near Elkhornin
southeastern Wisconsin and Green Lake Inlet near Green Lake were 98 and 140 percent of normal, respectively.

Phosphorus yields in water year 2001 from three watershed in southern Wisconsin, on which there are long-
term monitoring sites, ranged from 72 to 102 percent of normal. The phosphorusyield for YaharaRiver at Windsor
was 72 percent of normal, theyield for Jackson Creek Tributary was 95 percent of normal, and theyield for Green
Lake Inlet was 102 percent of normal.

Ground-Water Levels

In general, shallow ground-water levels during the 2001 water year were normal to above normal for most of
thewellsin the State. Wellsin Dane, Grant, and L aFayette Counties had below normal ground-water levels at the
beginning of the water year, and these levels remained below normal for the entire water year. The large extent of
normal and above-normal ground-water levels can be attributed to near normal rainfall during the 2001 water year
and normal rainfall during the previous water year.

Further information about the hydrologic information for Wisconsin can be found in "Water Resources Data—
Wisconsin, Water Year 2001."
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BASIC RECORDSAND MONITORING TEAM

Mission

Collect, store, compile, and disseminate water-
resources data that address relevant issues and are
responsive to the needs of customers and the general
public. Provide relevant, credible, impartial, and timely
data for understanding hydrologic systems, planning
developments, designing facilities, forecasting floods,
operating dams, wastewater treatment, and water-sup-
ply plants, managing lakes and wetlands, abating and
preventing pollution, modeling, determining trends, and
determining the occurrence and distribution of water
and its quality. The real-time and historical datawill be
disseminated and made available to customers and the
public in various forms and mediaincluding the Inter-
net, direct computer access, computer disks and tape,
and printed reports.

Team Members

Robert J. Waschbusch, Hydrologist

Herbert S. Garn, Hydrologist

William J. Rose, Hydrol ogist/Engineering
Daniel L. Olson, Hydrologic Technician
Bernard R. Ellefson, Hydrologic Technician
Halward L. Hanson, Hydrologic Technician
David E. Housner, Hydrologic Technician
Patricia A. Stark, Hydrologic Assistant
Josef H. Habale, Hydrologic Technician
Kenneth R. Koenig, Hydrologic Technician
Steven A. March, Hydrologic Technician
Thomas A. Wittwer, Hydrologic Technician
Thomas J. Popowski, Hydrologic Technician
Josef G. Schuler, Hydrologic Technician
Jeffrey J. Hanig, Hydrologic Technician
Paulette R. Homant, Hydrologic Technician
Brent W. Olson, Hydrologic Technician
Brett M. Esser, Hydrologic Technician
James M. Rauman, Hydrologic Technician
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COLLECTION OF BASIC RECORDS-SURFACE WATER

PROJECT CHIEF:
Robert J. Waschbusch

Grant River at Burton, Wis. (Station #05413500)
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Trend analysis showing decreasing trend in annual peak discharge, 1935-2001.

COOPERATORS

Bad River Band of Lake Superior Chippewa Indians
City of Barron
City of Beaver Dam
City of Fort Atkinson
City of Hillsboro
City of Peshtigo
City of Sparta
City of Thorp
City of Waupun
Dane County Department of Planning and Devel opment
Dane County Regional Planning Commission
Federal Energy Regulatory Commission Licensees
Black River Falls Municipal Utilities
Dairyland Power Cooperative
Northern States Power Company
Stora Enso, Niagra Mill
Wisconsin Electric Power Company
Wisconsin Public Service Corporation
Wisconsin Valley Improvement Company
Fontana/Walworth Water Pollution Control Commission
Green Bay Metropolitan Sewerage District
Illinois Department of Transportation
Kickapoo Valley Reserve
Lac du Flambeau Band of Lake Superior Chippewa
Madison Metropolitan Sewerage District
Menominee Indian Tribe of Wisconsin

Mole Lake Sokaogon Chippewa Community
Oneida Tribe of Indians of Wisconsin
Rock County Public Works Department
Southeastern Wisconsin Regional Planning Commission
City of Racine
Kenosha Water Utility
Milwaukee Metropolitan Sewerage District
Waukesha County
Stockbridge-Munsee Band of Mohican Indians
U.S. Army Corps of Engineers
Village of Wittenberg
Village of Westport
Walworth County Metropolitan Sewerage District
Wisconsin Department of Natural Resources
Wisconsin State Historical Society-Wade House
Historic Site

PROBLEM

Surface-water information is needed for surveil-
lance, planning, design, hazard warning, operation, and
management inwater-rel ated fields such aswater supply,
hydroelectric power, flood control, irrigation, bridge and
culvert design, wildlife management, pollution abate-
ment, flood-plain management, and water-resources
development. An appropriate database is necessary to
provide this information.
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OBJECTIVE

The abjectives of this study are to provide contin-
uous discharge records for selected rivers at specific
sites to supply the needs for regulation, analytical stud-
ies, definition of statistical properties, trends analysis,
determination of the occurrence, and distribution of
water in streams for planning. The project isaso
designed to determine lake levels and to provide dis-
charge for floods, low-flow conditions, and for water-
quality investigations. Requests for streamflow data
andinformation relatingto streamflow in Wisconsinare
answered. Basic data are published annualy in the
report “Water Resources Data—\Wisconsin.”

APPROACH

A network of streamflow stations and |ake-level
stationswill be maintained throughout Wisconsin. This
includes operating the equipment at the gaging station
to record river or lake stage, making periodic discharge
measurements at each streamflow station to establish or
verify astage-dischargerating curve, reducing the stage
records to instantaneous and daily discharges, compila-
tion of monthly and annual discharges, and preparing

4  Basic Recordsand Monitoring Team

datafor publication in the annual report “Water
Resources Data—Wisconsin.”

PROGRESS (July 2001 to June 2002)

During the current fiscal year, streamflow data
were collected at atotal of 121 sitesand lake-level data
were collected at six. Thesesitesarelisted in thefollow-
ing table, “ Surface-Water Gaging Stations Expected to
be Operated in 2003 FY.” A map showing the location
of all continuous-record streamflow-gaging stationsin
Wisconsin is shown on page 5.

Computation of streamflow and lake-level records
for all the network stations for the 2001 water year was
completed, stored in our NWIS computer database, and
published in the annual report “Water Resources Data—
Wisconsin, Water Year 2001.”

PLANS (July 2002 to June 2003)

Datawill be collected at 118 continuous-stream-
flow stations (see the following list) and lake levels at
6 stations. Streamflow records will be computed and
data published for the 2002 water year. Requests for
streamflow information will be answered.



SURFACE-WATER GAGING STATIONSEXPECTED TO BE OPERATED IN 2003 FY

Station Drainage Period of record
number  Nameand location Area (water year) Cooperator
464646092052900 Superior Bay, Duluth Ship Canal at Duluth, MN 4200 1994- C of E, Detroit
04024430 Nemadji River - South Superior 420 1974- WDNR
04025500 Bois Brule River - Brule 118 1943-81, 1984- USGS Federal Program
04027000 Bad River - Odanah 597 1914-22, 1948- Bad River Band of Lake
Superior Chippewa Indians
04027500 White River - Ashland 301 1948- NSP/WDNR
04029990 Montreal River - Saxon Falls 262 1987 NSP/WDNR
04063700 Popple River - Fence 139 1964- USGS Federa Program
04064500 Pine River - Pine River Powerplant - Florence 533 1924-76, 1996- WEPCO/WDNR
04065106 Menominee River - Niagara 2470 1993- FERC
04066003 Menominee River - Pembine 3140 1950- WEPCO/WDNR
04066030 Menominee River - White Rapids Dam - Banat, M| 3190 1999- FERC
04066500 Pike River - Amberg 255 1914-70, 2000- USGS Federal Program
04066800 Menominee River - Koss, Ml 3700 1907-09, 1913-81, FERC
1998-
04067500 Menominee River - McAllister 3930 1945-61, 1979-86 WDNR
1988-90, 1993-95, 1998-
04067958 Peshtigo River - Wabeno 447 1998- WPS/WDNR
04069416 Peshtigo River - Porterfield 1020 1998- FERC
04069500 Peshtigo River - Peshtigo 1080 1953- City of Peshtigo
04071000 Oconto River - Gillett 705 1906-09, 1914- USGS Federal Program
04071765 Oconto River - Oconto 966 1989-90, 1998- WDNR
04072150 Duck Creek - Howard 108 1988- Oneida Tribe of Indians of WI
04073365 Fox River - Princeton 962 2001- USGS Federal Program
04073500 Fox River - Berlin 1340 1898- C of E, Detroit
04074538 Swamp Creek - above Rice Lake at Mole Lake 46.3 1977-83, Sokaogan Chippewa Community
1984-86, 2001-
04074548 Swamp Creek - below Rice Lake at Mole Lake 56.8 1977-79, Sokaogan Chippewa Community
1982-85, 2001-
04074950 Wolf River - Langlade 463 1966-79, 1981- Menominee Indian Tribe of WI
004077630  Red River - Morgan 114 1993 Stockbridge-Munsee Band of
Mohican Indians
0407809265 Middle Branch Embarrass River - Wittenberg 76.3 1990- Village of Wittenberg
04078500 Embarrass River - Embarrass 384 1919-85, 1994- USGS Federal Program
04079000 Wolf River - New London 2260 1896- C of E, Detroit
04082400 Fox River - Oshkosh 5310 1991 C of E, Detroit
04084445 Fox River - Appleton 5950 1986- C of E, Detroit
04084500 Fox River - Rapide Croche Dam - Wrightstown 6010 1896- LFRDA/WDNR
040851385  Fox River - Qil Tank Depot - Green Bay 6330 1989- Green Bay MSD
04085200 Kewaunee River - Kewaunee 127 1964-96, 1998- WDNR
04085395 S.Br. Manitowoc River - Hayton 109 1993- WDNR
04085427 Manitowoc River - Manitowoc 526 1972-96, 1998- WDNR
04085746 Mullet River - Greenbush 243 2001- Wisconsin State Historical Soc.
04086000 Sheboygan River - Sheboygan 418 1916-24, 1951- WDNR
04086500 Cedar Creek - Cedarburg 120 1930-70, 73-81, WDNR
1983-87, 1991-
04086600 Milwaukee River - Pioneer Road - Cedarburg 607 1982- SEWRPC
04087000 Milwaukee River - Milwaukee 696 1914- SEWRPC
04087030 Menomonee River - Menomonee Falls 347 1975-77, 1979- SEWRPC
04087088 Underwood Creek - Wauwatosa 18.2 1975- SEWRPC
04087120 Menomonee River - Wauwatosa 123 1962- SEWRPC
04087160 Kinnickinnic River - Milwaukee 204 1976- SEWRPC
04087204 Oak Creek - South Milwaukee 25 1964- SEWRPC
04087220 Root River - Franklin 49.2 1964- SEWRPC
04087233 Root River Canal - Franklin 57 1964- SEWRPC
04087240 Root River - Racine 190 1963- SEWRPC
04087257 Pike River - Racine 385 1972- SEWRPC
05332500 Namekagon River - Trego 488 1928-70, 1988 NSP/WDNR
05333500 St. Croix River - Danbury 1580 1914-81, 1984- USGS Federa Program
05340500 St. Croix River - St. Croix Falls 6240 1902- NSP/WDNR
05341500 Apple River - Somerset 579 1901-70, 1987 NSP/WDNR
05356000 Chippewa River - Winter 790 1912- NSP/WDNR
05356500 ChippewaRiver - Bruce 1650 1914- NSP/WDNR
05357254 Trout River - CTH H - Boulder Junction 58.9 1999- Lac du Flambeau Band of Lake
Superior Chippewa (LDF)
05357335 Bear River - Manitowish Waters 81.3 1991 LDF
05360500 Flambeau River - Bruce 1860 1951- NSP/WDNR, FERC
05362000 Jump River - Sheldon 576 1915 USGS Federal Program
05365500 ChippewaRiver - ChippewaFalls 5650 1888-1983,1987 NSP/WDNR
05365707 North Fork Eau Claire River - Thorp 51 1986 City of Thorp
053674464  Yellow River - Barron 153 1991 City of Barron
05368000 Hay River - Wheeler 418 1951- USGS Federal Program
05369000 Red Cedar River - Menomonie 1770 1907-08, 1913- NSP/WDNR
05369500 ChippewaRiver - Durand 9010 1928- Cof E, St. Paul
05369900 Eau Galle River - Woodville 394 2001- Cof E, St. Paul
05370000 Eau Galle River - Spring Valey 64.1 1944- Cof E, St. Paul

Basic Records and Monitoring Team



SURFACE-WATER GAGING STATIONSEXPECTED TO BE OPERATED IN 2003 FY—Continued

Station Drainage Period of record
number  Name and location Area (water year) Cooperator
05379400 Trempealeau River - Arcadia 606 1960-77, 2001- USGS Federal Program
05379500 Trempealeau River - Dodge 643 1914-19, 1934 Cof E, St. Paul
05381000 Black River - Néillsville 749 1905-09, 1914- USGS Federal Program
053813595  Black River - Black River Falls 1590 1985- Cof E, St. Paul, City of Black
River Falls
05382000 Black River - Galesville 2080 1932- Cof E, St. Paul
05382325 LaCrosse River - Sparta 167 1992- City of Sparta
05383075 LaCrosse River - LaCrosse 471 2000- WDNR
05391000 Wisconsin River - Lake Tomahawk 757 1936- WVIC/WDNR
05393500 Spirit River - Spirit Falls 816 1942- WVIC/WDNR
05394500 Prairie River - Merrill 184 1914-31, 1939 WVIC/WDNR
05395000 Wisconsin River - Merrill 2760 1903- WVIC/WDNR
05397500 Eau Claire River - Kelly 375 1914-27, 1939- WVIC/WDNR
05398000 Wisconsin River - Rothschild 4020 1945- WVIC/WDNR
05399500 Big Eau Pleine River - Stratford 224 1914-26, 1937- WVIC/WDNR
05400760 Wisconsin River - Wisconsin Rapids 5420 1914-50, 1958- WVIC/WDNR
05401050 Tenmile Creek - Nekoosa 733 1963-79, 1988-94, WDNR
1998-
05402000 Yellow River - Babcock 215 1944- WVIC/WDNR
05404000 Wisconsin River - Wisconsin Dells 8090 1935- WVIC/WDNR
05404116 S. Br. Baraboo River - Hillsboro 39.1 1988- City of Hillshoro
05405000 Baraboo River - Baraboo 609 1914-22, 1943- USGS Federal Program
05406500 Black Earth Creek - Black Earth 45.6 1954- DCRPC
05407000 Wisconsin River - Muscoda 10400 1903-04, 1914- Cof E, St. Paul
054070396  Fennimore Fork near Castle Rock 21.7 2001- WDNR
05407470 Kickapoo River - Ontario 151 2001- USGS Federal Program
05408000 Kickapoo River - LaFarge 266 1939- Kickapoo Reserve
05410490 Kickapoo River - Steuben 687 1933- Cof E, St. Paul
05413500 Grant River - Burton 269 1935- Cof E, R. Isand
05414000 Platte River - Rockville 142 1935- Cof E, R. Isand
05423500 S. Br. Rock River - Waupun 63.6 1948-69, 1987 City of Waupun
05425500 Rock River - Watertown 969 1931-70, 1977- Cof E, R. Island, Rock County
PWD
05425912 Beaverdam River - Beaver Dam 157 1984- City of Beaver Dam
05426000 Crawfish River - Milford 762 1931- Rock County PWD,
Jefferson County
05426250 Bark River - Rome 122 1980- SEWRPC
05427570 Rock River - Indianford 2630 1975- Rock County PWD
05427850 Y aharaRiver at Hwy. 113 at Madison 114 2002- WDNR, Town of Westport,
DCRPC
05429500 Y ahara River - McFarland 327 1930- DCDP&D
05430150 Badfish Creek - Cooksville 82.6 1977- MMSD
05430175 Y ahara River - Fulton 517 1977 MMSD
05430500 Rock River - Afton 3340 1914- Cof E, R. Isand
05431032 Turtle Creek - Delavan 83.3 1996- WALCOMET
05431486 Turtle Creek - Clinton 199 1939- Cof E, Rock Island,
WALCOMET
05432500 Pecatonica River - Darlington 273 1939- Cof E, R. Isand
05433000 E. Br. Pecatonica River - Blanchardville 221 1939-1986, 1988  Cof E, R. Island
05434500 Pecatonica River - Martintown 1034 1940- Cof E, R. Isand
05435943 Badger Mill Creek - Verona 20.3 1997- MMSD
05436500 Sugar River - Brodhead 523 1914- C of E, Rock Island
05438283 Piscasaw Creek - Waworth 9.58 1992- Fontana/Walworth WPCC
05543830 Fox River - Waukesha 126 1963- SEWRPC
05544200 Mukwonago River - Mukwonago 74.1 1973- SEWRPC
05545750 Fox River - New Munster 811 1940- IL. DOT
LAKES
04082500 Lake Winnebago - Oshkosh 5880 1882- C of E, Detroit
04084255 Lake Winnebago - Stockbridge 5880 1983- C of E, Detroit
05404500 Devil’s Lake - Baraboo 479 1922-30, 1932, WDNR
1934-81, 1985-
05427235 Lake Koshkonong - Newville 2560 1987 Rock County PWD
05428000 Lake Mendota - Madison 233 1903, 1916- DCDPW
05429000 Lake Monona - Madison 279 1915 DCDPW
C of E, Detroit — Corps of Engineers, Detroit, Michigan LFRDA — Lower Fox River Dischargers' Association
Cof E, R. Island — Corps of Engineers, Rock Island, Illinois MM SD — Madison Metropolitan Sewerage District
C of E, St. Paul — Corps of Engineers, St. Paul, Minnesota NSP — Northern States Power Company
DCDP&D — Dane County Department of Planning and Development Rock County PWD — Rock County Public Works Department
DCRPC — Dane County Regional Planning Commission SEWRPC — Southeastern Wisconsin Regional Planning Commission
FERC — Federal Energy Regulatory Commission Licensees WALCOMET —Walworth County Metropolitan Sewerage District
Fontana/Walworth WPCC — Fontana/Walworth Water Pollution WDNR — Wisconsin Department of Natural Resources
Control Commission WEPCO — Wisconsin Electric Power Company
Green Bay MSD — Green Bay Metropolitan Sewerage District WPS —Wisconsin Public Service
IL. DOT - Illinois Department of Transportation WV IC — Wisconsin Valley Improvement Company

6  Basic Recordsand Monitoring Team



‘d.,"t';:'v(’ g EXPLANATION
Q' i
464646092052900 o © 5382200 Station number
AN A Stream gage
Kyos, | .
24024430 0025500 A stream gage equipped
1) e A with telephone or data
‘ 4027500 [ 4027000 collection platform
p . 1N - ——  Field office boundary
) 53: s ey 89; _ )
533;5057— A 5753318343 | = L * District office
X ) AN
r 5357336, 53T ‘ ) .
e s H \ } AA g ‘ @ rield office
‘ | D330 oo oo ] ] ,
‘ 5356000 / 0 iy /4064500 5
- [ A A5 \ 55331&)0 . 4063‘700 X L G——
1 Areal “ : >
& NS ] K ‘\ st Y 4066003
9 [ — 40663 4066030
\ ) A
poosto | e S0 393500 Area 2
= q RS3674464 T es360500 - L &067958 A 4066800 Q"f :
‘ | .. &7 ) égsszooo | 4067500 )
S ) - 394500 :
AN W S ! ‘ 4070950 4 e
Ll /| g — 395000 5: 4063416 X
| A5368000 . . L aoessoo £ [ -
5365707 5 \y \ -
() . \ _4077630
5397500 4071000
5370000 & 5536900& 53655I]IL 5298000 A l‘é A
‘ =~ 5399500 407809255 doizage  HOTVIES
T — \ - N\ & , ' L~ AN
[\ | A5369500 _ 407850t !
N — S| 5381000 — [T 4072150 X 4% /40851385
| | ] ‘ 5007%0 ) a0 C Afaessa00
/5400760 N
csaan | gosetases 020 © - 0800 L~
AT A — " T
— \ A : 4084425 '
AS39500 4 N A dosazr
[ (AB3 ‘ f gszhob A4b85395
44N\, T = 73500
538/%0,7,5 A5382325 A 3 4073365 ¢ Et /s ]i -
v rea L Xa0130644 0857005 - |
s “j " As420000 | tmiaﬁmoA
— A 5404116 4] A |
5408000 —2 anpm‘r 5423ﬁi1
- n 5404000 . VBN
A 54310157 — A54°5°°° LA 55424057 A
y | .
A 5431014 \ ‘ e il I (- x{a086500
) 1 | ‘2 4086600
g o SO0 | sanazn S421MB R5421718 542550 4“87°3i
§5431nzz 5410490 5406500 “5AZ1%5 | <5426000 4087088 A4087000
5431032 7~ 5406491 / ?
= 543830 Aa087159
g 5438283 5435043 A A sazos B 5&4: oosp  J0BT120. A aog7204
5545131 \ . 5430175 Lﬁ— 4087220
A 5505133 5413500 e 050 & Rsagrsi 55442% T 4087233
X 55451345 A K500 5433000 — | Huwrzw
SUE (.S 5436500 A i 4&% T Ala087257
0 20 40 60 MILES ABA434500 | 5431485\ , 5159
[ — ]

Base from U.S. Geological Survey 1:100,000 digital data;
modified by Wisconsin Department of Natural Resources.
Wisconsin Transverse Mercator projection.

Location of continuous-record data-collection stations.
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COLLECTION OF BASIC RECORDS-GROUND WATER

COOPERATOR:

Wisconsin Geological and Natural
History Survey

PROJECT CHIEF:
Bernard R. Ellefson
LOCATION:
Statewide

PROJECT NUMBER:
WI 00200

PERIOD OF PROJECT:
July 1946—Continuing

PROBLEM

Ground-water data are needed to determine short-
term changes and long-term trends in ground-water lev-
elsinthe State. It isimportant to know if these changes
are natural or man-induced and how these changes are
affecting storage in the ground-water reservoirs.

OBJECTIVE

Maintain recordsof ground-water level fluctuations
from network of observation wells representative of
Wisconsin's principal aquifers.

APPROACH

A basic network of about 125 wellsis being main-
tained. The network will be constantly modified and
improved to provide the best possible coverage of our
ground-water resource. A subnetwork of key wells are
included inthisnetwork. K ey wellshavelong periods of
record and are measured weekly or are equipped with
continuous recorders.
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PROGRESS (July 2001 to June 2002)

Routine data collection and data being collected by
observersis evaluated and entered into the database.
Installed equipment to collect realtime data at three
sites. Water-level data for the annua report, “Water
Resources Data—\Wisconsin, Water Year 2001” was
completed. Water level datafor all observation wells
was made available on the Internet at
http://wi.water.usgs.gov.

PLANS (July 2002 to June 2003)

Plansinclude: (1) continue measurements on the
observation-well network, (2) replace and hire new
observers and make quality-assurance checks when
possible, and (3) dataevaluation and preparation for the
annual report.

REPORTS

Patterson, G.L., and Zaporozec, A., 1988, Analysis of water-
level fluctuations in Wisconsin wells: Wisconsin Geo-



logical and Natural History Survey Information Circular
63, 38 p.

Erickson, R.M., and Cotter, R.D., 1983, Trends in ground-
water levelsin Wisconsin through 1981: Wisconsin
Geological and Natural History Survey Information
Circular No. 43, 139 p.

Erickson, R.M., 1972, Trends in ground-water levelsin Wis-
consin, 1967—71: Wisconsin Geological and Natural
History Survey Information Circular No. 21, 40 p.

Devaul, R.W., 1967, Trends in ground-water levelsin Wis-
consin through 1966: Wisconsin Geological and Natural
History Survey Information Circular No. 9, 109 p.
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COLLECTION OF BASIC RECORDS-
DANE COUNTY PROGRAM

COOPERATOR:

Dane County Regiona Planning
Commission

PROJECT CHIEF:
Herbert S. Garn
LOCATION:

Dane County

PROJECT NUMBER:
WI 00302

PERIOD OF PROJECT:

Continuing

PROBLEM

A long-term base of water-quality datais needed
for water-resource planning and assessment of water
quality in the lakes and streams of Dane County.

OBJECTIVE

The objectives of thisprogram areto determine sus-
pended-sediment and phosphorus loads of selected trib-
utaries to Lake Mendota and to collect data to identify
long-term changesin base-flow water quality in selected
streams in Dane County.

APPROACH

Streamflow-monitoring stations with automatic
water-quality samplers are operated on three tributaries
to Lake Mendota. Samples for analysis of suspended-
sediment and phosphorus concentrationsare collected at
low flow and during periods when surface runoff is
entering the streams. The concentration and streamflow
data are used to compute annual suspended-sediment
and total-phosphorus |oads for the stations. Various
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water-quality constituents are measured six times dur-
ing the year at base flow of selected streamsin the
county.

PROGRESS (July 2001 to June 2002)

Streamflow and water-quality data collection at
three continuous-record monitoring sites (Pheasant
Branch at Middleton, Spring Harbor Storm Sewer at
Madison, and Yahara River at Windsor) continued; a
new station on Yahara River at SH 113 at Madison was
installed in 2001. Suspended sediment loads were com-
puted for Spring Harbor Storm Sewer; suspended sedi-
ment and total phosphorus |oads were computed for
Yahara River at Windsor and Pheasant Branch for the
2001 water year. Continuous streamflow monitoring at
Black Earth Creek near Black Earth was continued for
the year.

Base-flow water-quality sampling was compl eted
for Pheasant Branch at Hwy. 12 in Middleton, Token
Creek near Madison, East Branch and West Branch
Starkweather Creek at Madison in November 2001.
Base-flow sampling will begin at a new set of four



streams in the County for 2002. All streamflow, load,
and concentration data were published in the annual
datareport “Water Resources Data—\Wisconsin, Water
Y ear 2001.”

PLANS (July 2002 to June 2003)

Streamflow monitoring will be continued at Black
Earth Creek; streamflow and water quality monitoring

will be continued at the four continuous-record stations
on tributaries to lake Mendota. Six base-flow water
quality samples will be collected from Black Earth
Creek near Cross Plains, Yahara River at Windsor,
Maunesha River near Sun Prairie, and Nine Springs
Creek near Madison during the calendar year (starting
in spring 2002). Fina datawill be prepared and pub-
lished in the annual data report, “Water Resources
Data—Wisconsin.”
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WATER-QUALITY MONITORING OF FOX RIVER AND
TRIBUTARIES, GREEN LAKE COUNTY

COOPERATOR:

Green Lake County Department
of Land Conservation

PROJECT CHIEF:

Herbert S. Garn

LOCATION:

Northern Green Lake County
PROJECT NUMBER:

WI 00304

PERIOD OF PROJECT:
October 2001 to September 2003

PROBLEM

Few water-quality data exist for the upper Fox
River in Green Lake County to assess present water-
quality conditions, identify problems, and devel op man-
agement plans.

OBJECTIVE

The objective of thisproject isto: (1) determinethe
current water quality (nutrient and sediment characteris-
tics) of the Fox River and selected main tributaries,

(2) assessthe spatial variation of water quality condi-
tions of the streams, and (3) build on the quantitative
database of water quality for Green Lake County.

APPROACH

The water quality of the Fox River will be moni-
tored at three sites: at the inlet to Lake Puckaway, at
Princeton, and at Berlin. Four additional secondary sam-
pling sites will be located on principa tributaries near
their confluences with the Fox River; these tributaries
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are the Mecan, White, and Puchyan Rivers and Sucker
Creek. Fox River siteswill be sampled six times per
year and tributary sites will be sampled two times per
year (once during summer low flow and once at high
flow) for physical characteristics, nutrient and sediment
concentrations, and bacteria. Streamflow and field
water quality characteristics will be measured at each
site each sampling visit. Continuous-record streamflow
gaging stations on the Fox River at Princeton and at
Berlinwill provideinformation to evaluate current flow
conditions relative to the long-term flow record.

PROGRESS (July 2001 to June 2002)

Fox River sites have been sampled four times and
tributary sites once for the year.

PLANS (July 2002 to June 2003)

Monitoring of the siteswill continue through the
2002 water year. All datawill be publishedintheannual
data report “Water Resources Data—Wisconsin, Water
Year 2002.”



COLLECTION OF BASIC RECORDS-SEDIMENT

COOPERATORS:
U.S. Army Corps of Engineers

Grant River at Burton, Wis. (Station #05413500)
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PERIOD OF PROJECT:
March 1968—Continuing

PROBLEM

Water-resources planning and water-quality assess-
ment require aknowledge of the quantity and quality of
sediment being transported in riversand streamsin Wis-
consin.

OBJECTIVE

This project will provide sediment datafor usein
specific planning and action programs and will develop
adatabase for determining trends in sediment discharge
and yield. Streams will be characterized according to
range of concentration and particle size of suspended
sediment.

APPROACH

Sediment-monitoring stations will be operated at
selected stream sites throughout the State, including
sites of specific interest to cooperating agencies.

The extent of monitoring at agiven sitewill depend
on the characteristics of the basin and the needs of the
cooperating agency. Some sites will be sampled manu-

Year

Trend analysis showing decreasing trend in annual sediment load, 1935-2001.

aly at infrequent intervals; other sites, where flow
responds rapidly to precipitation, will be sampled by
automatic samplers.

At sites where bedload or unmeasured sediment
discharge may be asignificant part of the total sediment
discharge, suspended- and bed-sediment particle size
will be determined from samples collected concurrently
with hydraulic data. These datawill be used to estimate
total sediment discharge using one of several techniques
such as the modified Einstein procedure.

PROGRESS (July 2001 to June 2002)

Sediment data have been collected at more than
200 stream sitesin Wisconsin since 1968. All datahave
been published annually in the data report, “Water
Resources Data—\Wisconsin.” The 2001 program con-
sisted of monitoring to determine daily suspended sedi-
ment loads for Grant River at Burton. Suspended-
sediment monitoring at this site has been continuous
since 1978.
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PLANS (July 2001 to June 2002)

U.S. Army Corps of Engineers—Operation of the
Grant River monitoring station will continue.

Effortsto secure cooperative funding to establish a
long-term sediment-monitoring network will continue.
About 10 sitesareally distributed to sample runoff from
the major geographic provinces would provide an ade-
guate network.
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REPORTS

Rose, W.J., and Graczyk, D.J., 1996, Sediment transport, par-
ticle size, and loads in North Fish Creek in Bayfield
County, Wisconsin, water years 1990-91: U.S. Geolog-
ical Survey Water-Resources | nvestigations Report
95-4222, 18 p.

Rose, W.J., 1992, Sediment transport, particlesizes, and loads
in the lower reaches of the Chippewa, Black, and Wis-
consin Riversin western Wisconsin: U.S. Geological
Survey Water-Resources | nvestigations Report
90-4124, 38 p.



WISCONSIN WATER-USE DATA FILE

COOPERATOR:
Wisconsin Department of Natural

Resources 650

600 [
PROJECT CHIEF:

Bernard R. Ellefson z é

% (C/L) 400
LOCATION: £z

<
Statewide §§

S8 200
PROJECT NUMBER: g
WI 00700

PUBLIC SUPPLY

//< INDUSTRIAL —
S _ (self-supplied)

/' IRRIGATION
(self-supplied)

.”” AGRICULTURE
(self-supplied)
N

PERIOD OF PROJECT:
March 1978—Continuing

PROBLEM

The need for reliable water-use data by State and
Federa planning agenciesisincreasing as the competi-
tion for use of the State's water resources increases.
Water-use data in a standardized format needs to be
available to assist in making decisions on future water
use.

OBJECTIVE

Thepurposeof thisprojectisto collect accurateand
complete data on Wisconsin's water use, to store data,
and to prepare periodic reports on water usein the State.

APPROACH

Sources of water-useinformation will be evaluated.
The best available datawill be entered into a database.
Efforts will be made to upgrade the accuracy of the
water-use data.

1960 1970 1980 1994

PROGRESS (July 2001 to June 2002)

The database was updated with current water-use
data. These dataincluded high capacity well data, pub-
lic-supply information, and data used to estimate irriga-
tion water use. These and other data were used to make
water-use estimates for the 2000 water use summary.

PLANS (July 2002 to June 2003)

Plansinclude: (1) continue to update and maintain
the database with current water-use data, (2) supply
water-use data for water-resources studies currently
being conducted in the State, and (3) publish an atlas-
type report, “ Water Use in Wisconsin, 2000.”

REPORTS

Ellefson, B.R., Fan, C.H., and Ripley, J.L., 1995, Water use
in Wisconsin, 1995: U.S. Geological Survey Open-File
Report 97-356, 1 sheet, scale 1:5,000,000.
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Ellefson, B.R., Sabin, T.J., and Krohelski, J.T., 1993, Water
usein Wisconsin, 1990: U.S. Geological Survey
Open-File Report 93118, 1 sheet, scale 1:5,000,000.

Ellefson, B.R., Rury, K.S., and Krohelski, J.T., 1988, Water-
use in Wisconsin, 1985: U.S. Geological Survey Open-
File Report 87—699, 1 sheet, scale 1:5,000,000.

U.S. Geologica Survey, 1990, National Water Summary,
1987— Hydrologic events and water supply and use:
U.S. Geological Survey Water-Supply Paper 2350,

553 p.
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Krohelski, J.T., Ellefson, B.R., and Storlie, C.A., 1987,
Estimated use of ground water for irrigation in Wiscon-
sin, 1984: U.S. Geological Survey Water- Resources
Investigations Report 864079, 12 p., 1 pl.

Lawrence, C.L., and Ellefson, B.R., 1984, Public-supply
pumpage in Wisconsin, by aquifer: U.S. Geological Sur-
vey Open-File Report 83-931, 40 p.

__ 1982, Water use in Wisconsin, 1979: U.S. Geological
Survey Open-File Report 82444, 98 p.



MENOMINEE TRACE-ELEMENT MONITORING

COOPERATOR:

Menominee Indian Tribe of
Wisconsin

PROJECT CHIEF:

Herbert S. Garn
LOCATION:

Menominee Indian Reservation
PROJECT NUMBER:

WI 12301

PERIOD OF PROJECT:
March 1996 to September 2001

PROBLEM

Maintaining the quality and pristine nature of the
Wolf River and its tributariesis extremely important to
the Menominee Indian Tribe of Wisconsin (MITW) in
the Upper Wolf River Basin. Information is needed to
describe the current status of water quality and biotic
conditions within the Reservation, and to determine the
presence or absence of contaminantsin major streams.
Several years of dataare available from arecently-com-
pleted study at alimited number of USGS sites (three)
on the Wolf River near the Reservation boundaries for
discharge, major ions and nutrients (1986-98), trace
metals (1995-98), organics, and aquatic communities.
Samplings were conducted for concentrations in water
and for trace metals in water, fish livers, aguatic inver-
tebrates, and streambed sediment. No similar compara-
tive dataexist for the mgjor streamstributary to the Wolf
River or other headwater streams originating and flow-
ing out of the Reservation. A historical database for
other streamswithin the Menominee Indian Reservation
is needed to evaluate present conditions and provide a
baseline from which changes in conditions may be
determined.

OBJECTIVE

The primary objective of the monitoring isto estab-
lish data at a network of stations throughout the Reser-
vation that will be useful for characterizing existing
water-quality conditions, developing water-quality and
watershed-management plans, and helping conserve
and protect ambient conditions and ecosystems of the
Reservation. Specific objectives are to: (1) determine
physical properties and concentrations of chemical con-
stituents in water-column samples of al major streams
on the Reservation, and (2) quantify and characterize
benthicinvertebrate communities at the selected sample
sites as an additional indicator of water-quality and
environmental conditions.

APPROACH

Water sampling will be conducted to determine
physical properties, major ion, and nutrient concentra-
tions at two USGS sampling sites on the Wolf River
plus 10 new sites on mgjor tributariesto the Wolf River
and other streams entering or leaving the reservation.
Water-sampling frequency at each of the siteswill be
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roughly quarterly beginning in October 2000 plus one
synoptic sample during high-flow conditions, to yield
five samples per site. Pesticide samples will be col-
lected at three sites each sampling time. Sampling will
be conducted using standard protocols of the USGS
National Water Quality Assessment (NAWQA) pro-
gram. Streamflow data will be collected at the USGS
gaging station at Langlade.

Biological sampling for benthic macro inverte-
brates will be done at all sites using a fixed-effort qual-
itative sampling of al available habitats (“multi-
habitat”) to provide a single composite sample. Biolog-
ical sampling will be conducted oncein thefall 2000 at
low flow. All sample analyseswill be performed by the
USGS National Water Quality Laboratory.

PROGRESS (July 2001 to June 2002)

Water and benthic macroinvertebrate sampling
were completed for the year. The streamflow gaging
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station at Langlade was operated for the year. Water-
quality data and discharge data were published in the
report, “Water Resources Data—\Wisconsin, Water Year
2001.” A summary of the benthic macroinvertebrate
data was submitted to the tribe.

PLANS (July 2002 to June 2003)
Project completed.

REPORTS

Garn, H.S,, Scudder, B.C., Richards, K.D., and Sullivan, D.J.,
Characteristics of water, sediment, and benthic commu-
nities of the Wolf River, MenomineeIndian Reservation,
Wisconsin, 1986-98: U.S. Geological Survey Water-
Resources Investigations Report 014019, 54 p.



BEST MANAGEMENT PRACTICE TEAM

Mission

Evaluation monitoring provides critical informa-
tion to the WDNR's nonpoint section to help formulate
watershed management plans and evaluate the effective-
ness of these plans. The monitoring also provides a
unique, comprehensive data set of interest to the non-
point research community at large. The objectivesof the
evaluation monitoring team are: (1) to efficiently man-
age projects from the conception and proposal stageto
management and operation resulting in thoughtful and *H" Flume for monitoring discharge at
timely products from data summaries to published Discovery Farmsin Buffalo County, Wis-
reports, and (2) to maintain a sufficient amount of fund- consin.
ing and challenging work for the entire team. Through
these objectives, it isour intent to continuously evolve
data collection and analysis techniques, plan for future
projects, enhance the skills and evolve data collection
and analysis technigues, enhance the skills and growth
of individual team members, and maintain a positive
relationship with the cooperator.

Team Members

Judy A. Horwatich, Hydraulic Engineer

Peter E. Hughes, Hydrologist

John F. Walker, Research Hydrol ogist/Engineering
Seve R. Corsi, Hydrologist

Dave J. Graczyk, Hydrologist/Forestry

Todd D. Stuntebeck, Physical Scientist

Troy D. Ruitter, Hydrologic Technician

Ellen J. Considine, Student Trainee (Hydrology)
Eric G. Booth, Hydrologic Technician

Laura E. Wagner, Hydrologic Technician

Mari Danz, Hydrologic Technician

Gaging station at the University
of Wisconsin Research farm near Plat-
teville, Wisconsin.
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EVALUATION MONITORING IN WISCONSIN PRIORITY
WATERSHEDS

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEFS:

David J. Graczyk
Steven R. Corsi
Judy A. Horwatich

LOCATION:

Priority watersheds in Brown,
Buffalo, and Sheboygan Counties

PROJECT NUMBER:
WI 17202

PERIOD OF PROJECT:
October 1990—Continuing

PROBLEM

An evaluation strategy is needed to assessthe effec-
tiveness of nonpoint-source pollution control measures
in priority watersheds. Specifically, research is needed
to determine the impact of management practices
stream-water quality and biology. Several techniques
need to be developed and/or refined, such as detecting
trends in stream-water chemistry, sampling of fish and
fish habitat, relation between fish/fish habitat and
changes resulting from watershed management prac-
tices, and use of habitat models for determining impact
of watershed management on fish populations.

OBJECTIVE

The overall objective of thisproject isto determine
thetrendsin water quality for four sites during and after
implementation of improved |land-management prac-
ticesin three priority watersheds and to use GIS to
understand changes in land use/land cover.

APPROACH

Post-practice implementation monitoring will be
done for Otter, Bower, Eagle, and Joos Valley Creeks,
which arein the Sheboygan River, East River, and Wau-
mandee River Priority Watershed Projects, respectively.
The pre-practice implementation is complete for all of
these sites. Continuous-record streamflow, water tem-
perature, and dissolved-oxygen gaging stations were
installed at each stream site. Water-quality sampleswill
be collected during events and low flows and analyzed
for selected constituents. Land-use inventories will be
taken each year to help determine the cause of any
changes in water quality. Monitoring at Bower Creek
will be initiated again during the summer of 2003.

PROGRESS (July 2001 to June 2002)

Post-practice implementation monitoring for Otter
Creek has been ongoing for two years. Water-quality
loadswere cal culated for sel ected parameters and storm
periods. All the datawere summarized and published in
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the report “ Water-Resources Data—Wisconsin.” Land-
use inventories were completed for each basin.

PLANS (July 2002 to June 2003)

Streamflow and water-quality monitoring will be
continued at Otter Creek site through September 2002.
Eagle and Joos Valley Creeks will be monitored for
streamflow and water quality beginning in October
2002. At Otter Creek, water-quality sampleswill be
collected weekly during the period of July—Octaber.
For other sites, water-quality samples are collected bi-
weekly from April through October, and monthly from
December through March. Sampleswill be collected at
all sitesduring runoff periods. Land usewill be updated
for each basin. Bower Creek site installation and trou-
ble shooting will begin in summer 2003 and be ready
for monitoring the following year. Water-quality loads
for selected parameters and storm periodswill be calcu-
lated and compared to data collected in previous years.
The datawill be analyzed to determineif there are any
apparent trendsin water quality during implementation
of best management plans. A report will be published
on post monitoring of Brewery and Garfoot Creeksin
the Black Earth Creek Priority Watershed Project.
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REPORTS

Walker, J.F., Graczyk, D.J., Corsi, S.R., Wierl, JA., and
Owens, D.W., 2001, Evaluation of nonpoint-source con-
tamination, Wisconsin—water year 1999: U.S. Geolog-
ical Survey Open-File Report 01-105, 37 p.

Wierl, JA., Giddings, E.M., and Bannerman, R.T., 1998,
Evaluation of amethod for comparing phosphorus|oads
from barnyards and croplandsin Otter Creek watershed,
Wisconsin: U.S. Geological Survey Fact Sheet 168-98,
4p.

Corsi, SR., Graczyk, D.J., Owens, D.W., and Bannerman,
R.T., 1997, Unit-area |l oads of suspended sediment, sus-
pended solids, and total phosphorus from small water-
shedsin Wisconsin: U.S. Geological Survey Fact Sheet
195-97, 4 p.

Rappold, K.F., Wierl, JA., and Amerson, F.U., 1997, Water-
shed characteristics and land management in the non-
point-source evaluation monitoring watershedsin
Wisconsin: U.S. Geological Survey Open-File Report
97-119, 39 p.

Wierl, JA., Rappold, K.F., and Amerson, F.U., 1996, Sum-
mary of the land-use inventory for the nonpoint-source
evaluation monitoring watershed in Wisconsin: U.S.
Geological Survey Open-File Report 96123, 23 p.

Greb, S.R., and Graczyk, D.J., 1995, Frequency-duration
analysis of dissolved-oxygen concentrationsin two
southwestern Wisconsin streams; Water Resources Bul-
letin, v. 31, no. 3, p. 431-438.



BEST MANAGEMENT PRACTICE EVALUATION

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:

John F. Walker

LOCATION:

Statewide

PROJECT NUMBER:

WI 17206

PERIOD OF PROJECT:
October 1989 to September 2002

PROBLEM

To date, the effectiveness of best management prac-
tices (BMPs) in Wisconsin has not been determined.
Thenatural variability of water-quality datacomplicates
the detection of changes due to BMP implementation.
Research is needed to identify techniques for detecting
changes due to BMP implementation and applying the
techniques to before and after data.

OBJECTIVE

The objective isto investigate statistical analysis
techniques for assessing trends in water quality dueto
BMP implementation. The effectiveness of BMPsin
severa rural basinsin Wisconsin will be determined
using the identified statistical techniques.

APPROACH

A comprehensive literature search will be con-
ducted to identify viable statistical analysis techniques
and needs for method modification or devel opment.
Datafor several rura and urban basinsin other states

will be compiled and used to test the selected tech-
nigques. Storm loads of total -suspended solids and total
phosphorus will be computed and used along with rain-
fall data and land-use information to assess the effec-
tiveness of the BMPsin several basinsin Wisconsin.

PROGRESS (July 2001 to June 2002)

Published annual report describing results of statis-
tical analysisfor data collected through the 1999 water
year. Completed draft of report describing final results
for the Black Earth Creek watershed.

PLANS (July 2002 to June 2003)

A Water-Resources Investigation Report will be
published.

REPORTS

Walker, J.F.,, Graczyk, D.J,, Corsi, S.R., Wierl, JA., and
Owens, D.W., 2001, Evaluation of nonpoint-source con-
tamination, Wisconsin: water year 1999, U.S: Geologi-
cal Survey Open-File Report 01-105, 37 p.
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Wierl, JA., Giddings, E.M.P, and Bannerman, R.T., 1998,
Evaluation of amethod for comparing phosphorus|oads
from barnyards and croplands in Otter Creek Water-
shed, Wisconsin: U.S. Geological Survey Fact Sheet
FS-168-98, 4 p.

Owens, D.W., Corsi, S.R., and Rappold, K.F,, 1997, Evalua-
tion of nonpoint-source contamination, Wisconsin:
selected data for water year 1995: U.S. Geological Sur-
vey Open-File Report 96-661A, 41 p.

Corsi, S.R., Graczyk, D.J., Owens, D.W. and Bannerman,
R.T., 1997, Unit-arealoads of suspended sediment, sus-
pended solids, and total phosphorus from small water-
shedsin Wisconsin: U.S. Geological Survey Fact Sheet
FS-195-97, 4 p.

Walker, J.F.,, Graczyk, D.J,, Corsi, S.R., Owens, D.W., and
Wierl, JA., 1995, Evaluation of nonpoint-source con-
tamination, Wisconsin: land use and best management
practices inventory, selected streamwater-quality data,
urban-watershed quality assurance and quality control,
constituent loads in rural streams, and snowmelt-runoff
analysis, water year 1994: U.S. Geologica Survey
Open- File Report 95-320, 21 p.
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Corsi, SR., Waker, JF., Graczyk, D.J., Greb, S.R., Owens,
D.W., and Rappold, K.F., 1995, Evaluation of nonpoint-
source contamination, Wisconsin: selected streamwater-
quality data, land-use and best-management practices
inventory, and quality assurance and quality control,
water year 1993: U.S. Geological Survey Open-File
Report 94707, 57 p.

Walker, J.F., 1994, Statistical techniques for assessing water-
quality effects of BMPs, ASCE J. of Irrigation and
Drainage Engineering, v. 120, no. 2, p. 334-347.

Walker, J.F., and Graczyk, D.J., 1993, Preliminary evaluation
of effects of best management practicesin the Black
Earth Creek, Wisconsin, priority watershed: Water Sci-
ence and Technology, v. 28, no. 3-5, p. 539-548.

Walker, J.F., 1993, Techniques for detecting effects of urban
and rural land-use practices on stream-water chemistry
in selected watershedsin Texas, Minnesota, and Illinois:
U.S. Geologica Survey Open-File Report 93-130, 16 p.

Graczyk, D.J., Walker, J.F., Greb, SR., Corsi, S.R., Owens,
D.W., 1993, Evaluation of nonpoint-source contamina-
tion, Wisconsin: Selected datafor 1992 water year: U.S.
Geological Survey Open-File Report 93-630, 48 p.



WINNEBAGO COUNTY EDUCATIONAL PROJECT

COOPERATOR:

Winnebago County Land and
Water Conservation District

PROJECT CHIEF:

Judy A. Horwatich
LOCATION:

Statewide

PROJECT NUMBER:
WI 17210

PERIOD OF PROJECT:
May 2001 to May 2002

PROBLEM

The city of Neenah isurbanizing in the Little Lake
Butte Des Morts watershed and the Winnebago County
Land and Water Conservation District is concerned
about the effect thiswill have onthelake' swater quality.
The county is cooperating with the University of Wis-
consin Extension to collect in-stream grab samples for
theidentification of runoff pollutants. Thissampling has
been a community effort by students and local volun-
teersfor educationa purposes. This project will help
quantify their collected data.

OBJECTIVE

To monitor a stream that is representative of the
Little Lake Butte Des Morts watershed. Also to provide
data that could be used to calibrate a water-quality
model.

APPROACH

Install a continuous recording stream flow gaging
station at one site. Stormwater runoff samples will be
collected during rainfall events. Discharge measure-
ments will be made every 4 to 6 weeks and more fre-
guently during high flows to define a stage/discharge
relationship at the site.

PROGRESS (May 2001 to April 2002)

Water quality monitoring of the site has been com-
pleted.

PLANS (April 2002 to June 2002)

Continuous stream flow monitoring and discharge
measurements will be made until the end of June. An
analysis of the quantity and quality of the station needs
to be completed.
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INFLUENCES OF RIPARIAN CORRIDORSON THE
IN-STREAM HABITAT, FISH, AND MACROINVERTEBRATE
COMMUNITIESFOR SMALL STREAMSIN WISCONSIN

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:

Judy A. Horwatich
LOCATION:

Statewide

PROJECT NUMBER:
WI 17213

PERIOD OF PROJECT:
July 2001—Continuing

PROBLEM

Riparian corridor land cover can play an important
role in determining stream-water quality by reducing
runoff, sediments, and nutrients, and by maintaining
more stable flows, water temperature, and channel mor-
phology. Numerous studies have also shown the impor-
tance of riparian corridors in determining in-stream
habitat and aquatic biota, yet little is known about the
influence of riparian corridor width, continuity, or prox-
imity of an undisturbed riparian corridor to a sampling
site versus these measures. A better understanding of
these factors will assist resource managers in devel op-
ing guidelinesfor establishing and maintaining riparian
corridors for small non-urban streams in Wisconsin.

OBJECTIVE

The objectives of this project are to: (1) examine
the influence of riparian corridor width on in-stream
habitat and fish and macroinvertebrate communities,
(2) examine the effect of distance to the sampling site
from adisturbed versus an undisturbed riparian corridor
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on in-stream habitat and fish and macroinvertebrate
communities, and (3) identify the influence of the con-
tinuity of an undisturbed riparian corridor to in-stream
habitat, and fish and macroinvertebrate communities.

APPROACH

A subset of streamswill be selected for this project
from 160 small and 80 medium streams that are being
sampled as part of Nutrient Impacts on Streams, a coop-
erative project betweenthe USGSand WDNR. Thefirst
step will be to categorize all streamsinto four groups,
based on the ecoregion (Omernik, 1987) in which they
are located. Eighty siteswill be selected for this study
based on availability of digital orthophotography, simi-
larities of slope and surficial deposits within ecore-
gions, and preliminary assessments of riparian corridor
land cover using the WISCLAND satellite-derived land
cover data. For the selected watersheds, riparian corri-
dor land cover will be interpreted from digital and
orthophotography. Streams within each ecoregion will
be categorizedinto four groups based on the width of an
undisturbed riparian corridor (narrow versuswide) and



distance upstream, from the sampling site to an undis-
turbed riparian corridor (near versusfar). Multi-variate
statisticswill be used to look at relations between ripar-
ian-corridor width, proximity of an undisturbedriparian
corridor to the sampling site, and continuity of an undis-
turbed riparian corridor versus in-stream habitat, and
fish and macroinvertebrate communities.

PROGRESS (July 2001 to June 2002)

The 160 sampling sites have been selected for the
Nutrient Impacts on Streams study. Eighty new siteson
larger streams were selected. A preliminary design has
been devel oped for the riparian corridor study based on

the objectives and the type and location of the nutrient
impact sites.

PLANS (July 2001 to June 2002)

Forty siteswill be selected for this study based on
availability of dataand preliminary analysisof ancillary
data, including ecoregion, watershed slope, surficial
deposits, and land cover. Stream networks and riparian
corridor land cover will be interpreted from digital
orthophotography and summary statistics will be calcu-
lated for riparian-corridor width, proximity of the sam-
pling site to an upstream undisturbed riparian corridor,
and continuity of an undisturbed riparian corridor.

Typical stream buffering in Wisconsin.

Best Management Practice Team 27



FERTILIZATION AND RUNOFF FROM URBAN LAWNS

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
Todd D. Stuntebeck
LOCATION:

Dane County
PROJECT NUMBER:
WI 17214

PERIOD OF PROJECT:
March 1994—Continuing

PROBLEM

Excessive phosphorus entering lakes is known to
promote unsightly weed growth, decrease recreational
uses, and ultimately speed the eutrophication process.
Structural or “end-of-pipe’” management practices
designed to reduce phosphorus are generally expensive.
Reducing phosphorus at the source may be aless-expen-
sive alternative. Bannerman and others (1992), found
that lawns in residential areasin a portion of the Lake
Wingrawatershed contribute a significant amount of the
phosphorus load in storm runoff. Restricting fertilizer
use in the watershed to phosphorus-free brands would
seem to be a potentially inexpensive way to reduce
phosphorus loads to L ake Wingra. However, thereislit-
tle applicable field evidence supporting the hypothesis
that runoff from fertilized lawnsisgreater in phosphorus
concentrations than runoff from non-fertilized lawns.

In addition to the paucity of datafor concentrations
in runoff from fertilized versus unfertilized lawns, run-
off volumes from lawns are also not well understood.
Most studies of turf grass are done on field plots, which
arewell cared for and may not represent the average
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conditions of urban lawns. A better understanding of
how much water runs off atypical urbanlawn and under
what conditions will help watershed investigators to
improve their ability to predict the impacts of manage-
ment decisions.

OBJECTIVE

Objectives areto: (1) determineif the concentra-
tions of total phosphorus, dissolved phosphorus, sus-
pended solids, and total solids in runoff from fertilized
lawns are different than concentrations from lawns that
are not fertilized, (2) use the concentration datain an
existing Source Area Loading and Management Model
(SLAMM) model to estimate phosphorus|oads entering
Lake Wingra from both fertilized and non-fertilized
lawns, (3) determinethe potential reduction in phospho-
rusloadsto Lake Wingra by restricting fertilizer usein
the watershed to phosphorus-free brands, (4) obtain
rainfall and runoff data with site characteristic data for
lawns from different soil types, and (5) use the concen-
tration/runoff information to make improvementsto the
SLAMM model.



APPROACH

LakeWingraLawn Fertilization Sudy (Water-
quality samplers only)—Lawn-runoff samples were
collected from 30 water-quality samplers between May
1999 and September 2001. Fifteen of the samplerswere
located in lawns that were fertilized, and the other 15
were in lawns that were not fertilized. Samples were
analyzed for total phosphorus, dissolved phosphorus,
total solids, and suspended solids. Two tipping-bucket
rain gages and three bulk-precipitation gages were
located within the Lake Wingrawatershed. Site charac-
teristic data such as soil type and chemical contents,
grass density, lawn slope, soil compaction, and infiltra-
tion capacity were measured for each of the 30 lawns.
Severa small experiments were conducted in order to
better understand what happens when the bottles over-
fill and how much phosphorusislikely to come from
grass clippings only.

Lawn Runoff Sudy (Volume/QW samplers)—
Runoff volumes are being measured and water-quality
samples are being collected for five speciaized sam-
plersin the Lake Wingra watershed. In addition to the
runoff data, several explanatory variables will be mea-
sured for each lawn, including grass density, lawn
slope, soil compaction, and infiltration rate. Using sta-
tistical regression techniques, an equation will be

A typical water-quality sampler site showing lawn
edging and sample bottle.

developed to help explain much of the variability in
lawn runoff volumes. Sites will be operated through
September 2003. Ten additional sites are planned to be
added—five sites with sandy soil and five sites with
clayey soil—to explain runoff characteristicsin differ-
ent soil regimes. We expect installation of the new sites
starting in October 2002.

PROGRESS (July 2001 to June 2002)

Nearly 1,200 sample concentrations have been
obtained for 42 runoff periods since May 1999. Sail
samples have been collected and analyzed at two depths
for each of the 30 lawns. Five volume samplers have
been installed and operated on silt-loam soils. Collec-
tively, thesefive samplershaverecorded runoff dataand
collected water-quality datafor over adozen snowmelt
and rainfall-runoff events.

PLANS (July 2002 to June 2003)

All of the datafrom theinitial lawn-runoff study
(water-quality samplersonly) will be compiled and ana-
lyzed. A fact sheet describing the findings will be pub-
lished. Ten additional lawn volume/QW samplers will
beinstalled in sandy and clayey soils. A Fact Sheet will
be published explaining the Lake Wingra Fertilization
Study.

Instrumentation for the volume/water-quality
sampler showing tipping bucket, cone splitter,
sample bottle, and electronic datal ogger.
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IMPACT OF PHOSPHORUS AND NITROGEN
CONCENTRATIONSON THE BIOLOGICAL INTEGRITY OF

WISCONSIN

COOPERATOR:

Wisconsin Department of Natural

Resources North Central

Hardwood Forests

PROJECT CHIEFS:

David J. Graczyk
Dale M. Robertson

LOCATION:
Statewide
Driftless Area
PROJECT NUMBER:
WI 17223
Phosporus zones

PERIOD OF PROJECT: [ zone1

|:| Zone 2
March 2001 to June 2004 [ zone3

I:I Zone 4

PROBLEM

Excessive nutrient (primarily phosphorus and nitro-
gen) loss from the watershed is frequently associated
with water-quality problemsin Wisconsin's water bod-
ies. The implementation of the WDNR’s proposed agri-
cultural performance standards and prohibitions should
decrease the risk of excessive nutrient loss from crop-
lands and livestock operations. Landowners would be
asked to limit their amount of commercial fertilizer use
and reduce the impacts of manure storage and spread-
ing. Implementation of TMDL s and the enforcement of
phosphorus criteriawould also reduce the problems
caused by nutrients. The expected water-quality
improvements due to the application of agricultural per-
formance standards may vary due to possible differ-
encesin nutrient responses in each water body. In order
to evaluate the environmental benefits of the proposed
performance standards and phosphorus criteria, suffi-
cient data need to be collected in various types of
streams to define the nutrient response.
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STREAMS

Northern Lakes and Forests

Southeast
Wisconsin
Till Plain

OBJECTIVE

The aobjectives of the project are to: (1) determine
what phosphorus and nitrogen concentrations impair
the biological integrity of a stream, (2) develop a data-
base that can be used to refine the phosphorus criteria
for Wisconsin streams, (3) determine how watershed
characteristics affect the relations between phosphorus
and nitrogen concentrations in streams and the biol ogi-
cal integrity of the streams, and (4) improve our biolog-
ical assessment of nutrient impairments by developing
anutrient index of biological integrity.

APPROACH

Theapproach for the project isto statistically deter-
mine significant relations exist between a stream'’s
nutrient concentrations, biological integrity, and water-
shed characteristics. Multivariate statistical analyses
will be used to sort out the importance of the many dif-
ferent variables. Since these nutrient relations are



expected to vary with stream size and thelocation of the
stream in the state, streamswill be grouped by size, and
by four nutrient ecoregions and four nutrient zones.
Streams will be divided into those with smaller water-
sheds of 4 to 50 square kilometers, those with larger
watersheds (greater than 50 sgquare kilometers) but are
wadeable, and those with larger watersheds (greater
than 50 sguare kilometers) but are not wadeable.

Thevariablesinthe statistical analysiswill include
indicatorsof biological integrity, habitat characteristics,
nutrient concentrations, and specific watershed charac-
teristics. The biological indicators will include fish
abundance and diversity, macroinvertebrate diversity,
and periphyton biomass. Water samples collected from
the stream will be analyzed for total phosphorus, dis-
solved phosphorus, nitrate, total Kjeldahl nitrogen,
ammonia, turbidity, conductivity, and suspended chlo-
rophyll a. Watershed characteristics will include drain-
age-area size, stream gradient, climate data, land use,
annual runoff, surficial deposits data, soil types, soil
erodability, and riparian buffer data.

Approximately 160 small streams will be moni-
tored in thefirst year of the study. Approximately 80
larger wadeable streams will be monitored in the sec-
ond year of the study and approximately 40 larger non-
wadeable larger streams will be sampled in the third
year of the study. Siteswill be selected from streams
where the fish community and habitat had been sam-
pled over the last five years by the Wisconsin Depart-
ment of Natural Resources and will be attempted to be
equally divided among ecoregions and nutrient zones.
Thefish and habitat datain the wadeable streams were
collected using similar protocolsat al sitesand the data
are stored in areadily accessible database.

A total of six water-quality samples will be col-
lected between the months of May and October at each
site. Nutrient concentrations will be determined from

samples collected at each stream by standard sampling
methods. A flow measurement will be collected at the
time of the water-quality grab sample.

PROGRESS (July 2001 to June 2002)

Samples were collected at 158 smaller streamsin
four ecoregions and four phosphorus zonesin July
through October, 2001 and in 78 larger wadeable
streamsin May and June, 2002. Sampleswere analyzed
for nutrients and chlorophyll a. Field measurements
included stream discharge, water temperature, dissolved
oxygen, pH, turbidity, conductance, and stream clarity.
Most of the siteswere sampled for attached algae by the
Wisconsin Department of Natural Resources.

The median total phosphorus and total nitrogen
concentrationsfor small streamsin NLF ecoregionwere
significantly lower than those in the DFA ecoregion,
which were significantly lower than those in the SWTP
and NCHF ecoregions. The median total phosphorus
and total nitrogen concentrations for small streamsin
phosphorus zone 2 were significantly lessthan those in
phosphorus zones 1, 3, and 4.

All data collected in 2001 were summarized and
published in the report “ Water Resources Data—\Wiscon-
sin, Water Year 2001.”

PLANS (July 2002 to June 2003)

Samples will be collected at 78 wadeable streams
with drainage basins greater than 50 square kilometers
for the months of July through October. All data col-
lected in 2002 will be summarized and published in the
report “Water Resources Data—\Wisconsin, Water Year
2002.”
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HYDROLOGY AND WATER-QUALITY IMPACTSOF
DIFFERENT PASTURE MANAGEMENT PRACTICESIN
SOUTHWESTERN WISCONSIN

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:

David J. Graczyk

LOCATION:

Sauk County

PROJECT NUMBER:

WI 17229

PERIOD OF PROJECT:
October 1997 to September 2003

PROBLEM

Nonpoint-source pollution is a major concern in
Wisconsin. There are approximately 24,000 dairy farms
in Wisconsin which may be sources of sediment, nutri-
ents, and pesticides to surface and ground water. Man-
aged Intensive Rotational Grazing (MIRG) isasystem
that uses pastures as a major source of feed for milking
cows. MIRG farmersrely on pastures for their dairy
herds' forage needs and move their cows to a new pas-
ture at least once aweek. In 1992, roughly 7 percent of
Wisconsin dairy farms used MIRG but in 1994, 14 per-
cent of Wisconsin dairy farmsused MIRG. MIRG can be
used as a best management practice (BMP) and may
reduce the amount of sediments, nutrients, and pesti-
cides to receiving waters. In a study in Oklahoma, rota-
tional grazed pastures evidenced areduction in average
annual runoff and sediment discharges when compared
to a continuously grazed basin.

This study will compare surface-water runoff and
water quality from three small pastured watersheds. The
pastures will be located at the USDA Dairy Forage
Research Center at Prairie du Sac.
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OBJECTIVE

The overall objective of this study isto determine
differencesin quantity and quality of surface-water run-
off from three different pasture-management strategies.
These strategies consist of avariety of practices which
are available to pasture managers, both during the
growing and dormant seasons. Combinations of man-
agement practices have been chosen to represent com-
monly used strategies. In addition to examining
differencesin overall management strategies, differ-
ences related to individual seasonal practices will be
determined. A secondary objective will beto determine
awater budget for each pasture. The water budget will
be determined by measuring surface-water runoff and
precipitation. Evaporation and transpiration will be esti-
mated by using empirical equations and ground-water
flow will be estimated as aresidual.

APPROACH

The management practicesto be examined include:
(1) intensive rotational grazing and continuous grazing



during the growing season, (2) pasture “ stockpiling”
during late summer and continued grazing throughout
the summer, and (3) two outwintering practices and no
outwintering. An artificial hydraulic control was
installed at each pasture outlet. The control is athree-
inch Parshall flume. Each site will use a pressure trans-
ducer to measure stage and a CR-10 data recorder.
Daily, monthly, and annual surface-water runoff will be
calculated at each pasture. A tipping-bucket rain gage
was installed at each site. Evapotranspiration will be
estimated using empirical equations. Air temperature
and solar radiation will be collected at one of the pas-
tures for use in the evapotranspiration cal culation.
Meteorological data collected at the USDA Research
Station will supplement data collected at this pasture.
Ground-water flow will be calculated asaresidual. An
I SCO automatic water-quality sampler wasinstalled at
each site. The sampler will collect discrete samples.
These samples will be composited on a flow-weighted
basis. One composite sample per rainfall or snowmelt
event will be sent to the Wisconsin State L aboratory of
Hygiene for analysis. All events will be monitored.
Approximately 5-10 samples per pasture will be col-
lected. All sampleswill beanalyzed for solublereactive
phosphorus, total phosphorus, ammonia nitrogen,
nitrate and nitrite nitrogen, total Kjeldahl nitrogen, total
suspended solids, and volatile suspended solids.

PROGRESS (July 2001 to June 2002)

Three small basins were monitored for continuous
streamflow and rainfall. Four runoff samples collected
at site 1, six runoff samples at site 2, and one runoff
sample at site 3. Water-quality-constituent loads and
subsequent yields were calculated at all three sites.
Runoff eventsinclude summer thunderstormsand early
winter rainfall and snowmelt events. Suspended solids
yields were compared at the three sites. The median
yields for suspended solids were the greatest at site 1

(5.77 Ib/acre), at site 2 the median suspended solids
yieldwas 1.53 Ib/acre, and at site 3 the suspended solids
yield was 0.24 Ib/acre. A nonparametric Wilcoxon test
was done to determine if the median yields were statis-
tically the same or the alternative hypothesis that the
medians were less than or greater than each other. The
median suspended solidsyieldswere statistically signif-
icantly different than each other when comparing site 1
with site 2 and site 3. The median yields were not statis-
tically different from each other when comparing site 2
and site 3. The ammonia nitrogen yields ranged from
0.004 Ibs/acre (site 3) to 0.008 Ib/acre (site 1). None of
the median ammonia nitrogen yields were statistically
significantly different from each other at the 5-percent
probability level. The total phosphorus median yield
was 0.016 Ib/acre at site 1, 0.005 Ib/acre at site 2, and
0.007 Ib/acre at site 3. The total phosphorusyield at
site 1 was statistically significantly different from the
median total phosphorusyieldsat site 2 but not at site 3
at the 5-percent probability level. All data was summa-
rized and published in the report “Water Resources
Data—\Wisconsin, Water Year 2001.”

PL ANS (July 2002 to June 2003)

Monitoring at al three sites will be continued.
Water-quality sampleswill be collected at thethreesites
for al storms that produce runoff and water-quality
loads and yields will be calculated for each storm. Ani-
mal grazing will be allowed according to the Managed
Intensive Rotational Grazing for each site. Yields will
be compared at each site before grazing was started at
each basin and after grazing was started. In addition
site 1 (no out-wintering of animals) and site 2 and 3
(where out-wintering is part of the grazing plan) will be
compared with each other to determine if differences
can be found. All streamflow and water- quality data
will be published in the annual report “Water Resources
Data—\Wisconsin, Water Year 2002.”
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DISCOVERY FARMS

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
Todd D. Stuntebeck
LOCATION:

Buffalo County
PROJECT NUMBER:
WI 17239

PERIOD OF PROJECT:
July 2001 to June 2003

PROBLEM

Agricultural nonpoint pollution in theform of nutri-
ents, sediment, and pesticides threatens many of Wis-
consin streams and lakes. Understanding how to help
reduce these pollutants while allowing farmers to
remain economically viable provides agreat challenge.

OBJECTIVE

Under the new Wisconsin Agriculture Stewardship
Initiative, groupswill work together to develop science-
based, productive, and profitable approachesto farming.
Projects will be conducted on numerous “ Discovery
Farms” which will represent diverseland characteristics
and management styles. Information learned from these
projects will then be shared with the agricultural com-
munity to allow them the tools to remain competitivein
today’s market while taking environmentally sound
approaches to farming.
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APPROACH

Sream Buffer Investigation—Traver se Valley
Creek onthe JoeBragger Farm, Buffalo County—A
“paired-watershed” study design will be applied in
whichacontrol sitewill be compared to atreatment site.
The basis of this approach isthat water-quality relation
can be established between the treatment and the con-
trol site before BM Ps (Best Management Practices) are
implemented. When BMPs are implemented at the
treatment site, the established relation will changeif the
BMPs have had a significant impact on water quality.
The monitoring period will last approximately five
years, withtwo years of pre-BM P data collection, aone-
year implementation/transition period with no sam-
pling, and atwo-year post-BM P sampling phase. At this
time, aspecific BMP has not been decided; however, it
will likely focus on buffer strips.



Four gaging stationswill beinstalled on or near the
Bragger Discovery Farm: one each ontwo tributariesto
Traverse Valley Creek and two on nearby hillslopes.
The two stream gages will be equipped to monitor
water levels, water temperature, and precipitation; and
to collect automated, refrigerated water samples, while
the hillslope gages will be equipped to measure flow
and samples. Surface-water samples will be collected
from the stream sites during baseflow periods and
storms. Baseflow samples will be collected at each
monitoring station on a bi-weekly basis starting after
the gages areinstalled. Sampleswill be analyzed at the
Wisconsin State Laboratory of Hygiene for total phos-
phorus, total dissolved phosphorus, suspended solids,
volatile suspended solids, total suspended sediment,
nitrate plus nitrite, total Kjeldahl nitrogen, ammonia,
chloride, fecal coliform bacteria, alkalinity, conductiv-
ity, and pH. Flow-composite, automated, water samples
will be collected for al stormswith a significant over-
land-runoff component. Samples will be triggered by a
combination of precipitation and water-level increases,
and will be analyzed for the same constituents as base-
flow samples.

In addition to the paired-watershed design, several
other investigations will be conducted on various
aspects on the farm. These studies may include, but not
be limited to: a whole-farm mass balance of nitrogen
and phosphorus, comparisons of stream gage-measured
sediment loads versus RUSTLE Il predicted values,
development, calibration, and verification of a phos-
phorus-loss risk index, development, calibration and,
verification of a hydrologic and chemical model (sur-
face and ground water), and cow diet/manure implica-
tions.

PROGRESS (July 2001 to June 2002)

Both of the stream gages at the Bragger Discovery
Farm became fully operational in September 2001.
Sincethen, 9 baseflow and 13 storm samples have been
collected at each site. A cursory review of the collected
data shows that nitrate concentrationsin the north basin
are significantly higher than those in the south basin.
The north basin has much more cropped agriculture
than the south basin. It has also become apparent that
aspect to the sun is very important for winter/spring
snowmelt: north-facing slopes melt much more slowly
than do south-facing slopes. This phenomenon has
important implications for the hydrologic models that
will be created. For this reason, each of the hillslope
gages will be placed on slopes of different aspect.

PLANS (July 2002 to June 2003)

Two flumes will be installed on two forested hills-
lopedrainagesat the Bragger Discovery Farm—each on
slopes of different aspect. The purpose of these gages
will be to determine how much stormwater, and associ-
ated chemicals, comes from these steep, unfarmed
areas. Based on anearby study, it is suspected that these
areas act as significant recharge zonesfor ground water.

An additional monitoring site will beincluded in
this project sometime after July 2002. Specific sites to
be monitored and the research to be conducted on each
site has not yet been determined.

Baseflow and storm sampling will continue on the
Bragger Discovery Farm.

Sreamgage at North Tributary to Traverse Valley Creek,
showing flume with wing walls and instrumentation shelter.
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QUANTIFICATION OF CONSTITUENT LOADS FROM
FARM FIELDSAT THE PIONEER FARMSIN WISCONSIN

COOPERATOR:

State of Wisconsin Pioneer Farm
PROJECT CHIEF:

David W. Owens
LOCATION:

University of Wisconsin,
Platteville Experimental Farms

PROJECT NUMBER:
WI 17240

PERIOD OF PROJECT:
October 2001 to October 2003

PROBLEM

Wisconsin has many operating farms throughout
the state where Best Management Practices (BMPs)
could be implemented. These BMPs are designed to
protect the environment and enhance the farm opera-
tions. Many farmers, however, do not want to imple-
ment BMPs without knowing the cost and benefits of
each BMP. The Pioneer Agricultural Stewardship Farm
located at the University of Wisconsin, Platteville Farm
has been established to evaluate and promote manage-
ment practiceswithin the context of thefarming systems
in order to develop compatible methods and technolo-
giesthat will help farmers achieve their economic goals
while protecting and enhancing natural resource.

OBJECTIVE

Themain objective of thisprojectisto providefield
level water quality and quantity data from rainfall and
snowmelt runoff events. This data will be used to (1)
verify the Wisconsin Phosphorus Index, (2) verify the
Revised Universal Soil Loss Equation (RUSLE) and
Revised Universal Soil LossEquation |l (RUSLEII) (3)
establish “base-line” in stream conditions and (4) evalu-
ateindividual BM Ps such asinfiltration trenches and/or
rotational grazing practices.
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Gaging station at the University of Wisconsin—Plat-
teville experimental farms.

APPROACH

Water quality monitoring stations will be installed
at several sitesthroughout the experimental farm. These
sitesinclude five field level stations and one in-stream
station located downstream of the experimental farm.
The stationswill monitor runoff volume and will collect
water quality samples throughout the runoff event.
These samples will be analyzed for solids, nutrients,
bacteria and selected pesticide concentrations. Stations
need to be designed to collect data during snow-melt
runoff events.

PROGRESS (October 2001 to June 2002)

Four field level water-quality sampling stations
were installed during the winter. Event monitoring
started in mid-March 2002.

PLANS (July 2002 to June 2003)

Install in-stream and field level control sampling
stations. Maintain and operate monitoring stations.



GROUND-WATER SYSTEMS TEAM

Mission

The mission of the Ground-Water Systems
Team isto provide a pool of expertisein avariety
of disciplines from which flexible and dynamic
sub-teams are formed to conduct District projects.
The team serves as aforum in which participating
members are kept abreast of new techniques and
approaches in ground-water research and investi-
gations. The team provides technical review for
existing ground-water projects and designs and
presents proposals to cooperators. Team member-
ship fosters a close working relationship with
cooperators and the University community. The
team provides cooperators with state-of-the-art
techniques and expertise to provide an understand-
ing of ground-water systems and itsrelationship to
natural resources and man.

Team Members

James T. Krohelski, Hydrologist

Randy J. Hunt, Research Hydrologist/Geol ogy
Charles P. Dunning, Physical Scientist

David A. Saad, Hydrologist/Geology

Daniel T. Feinstein, Hydrologist

James M. Rauman, Hydrologic Technician
Cheryl A. Buchwald, Hydrologic Technician
Paul F. Juckem, Student Trainee (Hydrology)
Gregory D. Mueller, Hydrologic Technician

Kettle Moraine

Hydraulic conductivity,
in feet per day

Rock River Valley
l 100

100
I 0.0100
0.000100
Maquoketa Shale

Cambrian Sandstone

Southeast Wisconsin Ground-Water Flow Model
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PROJECTS

Crandon ground Water, WI 00201 .......coouiiiiiiiiiieiieieiteeete ettt sttt et ettt s beea e st e sttt e st e sbeest e e bt eatesbeenbesbeenaenbees 39
Simulation of shallow-ground-water flow on the Stockbridge Munsee Indian Reservation with the use of an
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Characterization of the regional aquifer flow-system on the Menominee Indian Reservation, WI 12312..........cccccoceennee. 42
Monitoring contaminant flux from a stormwater infiltration facility to ground water, WI 12738 .........cccceceninviinenenennn. 44
Pool 8 ground-water/surface-water study, WI 17304 ........cocoiiiiiiiiiititeteeee ettt st et ebe e sbe et e e 46
Hydrologic investigation of Silver Lake, WI 173035 .....cc.cooiiiiiiiie ettt ettt ettt e sae s 48
Southeast Wisconsin ground water, WI 20800.........c..eoeriiriieriiniieiieieieeeesteete ettt ettt sttt et ebe ettt esreeeesbeenaesbees 50
Regional hydrogeologic study of La Crosse County, WI 21900.......cccccoceiriiiiiiniiniiieieeiententenite ettt s 52
Susceptibility of La Crosse Municipal Wells to enteric virus contamination from surface water contribution,

WL 21901 ..tttk sttt ettt et ee et a et bt ekt b et ek et eh etk et b etk etk et bt e st b st tene 54
Regional hydrogeologic study of Sauk County, WI 22000 ........c..cooiriiriiiririnieniiieettesie ettt ettt et s e e 56
Menomonee Valley ground-water model, WI 22400 .......ccccoiiriiiiiiiiiiiieiie ettt sttt esee e e e 58
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CRANDON GROUND WATER

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
James T. Krohelski
LOCATION:

Forest County

PROJECT NUMBER:
WI 00201

PERIOD OF PROJECT:
October 1994—Continuing

PROBLEM

A large underground zinc-copper mineisbeing pro-
posed at a site about five miles south of Crandon, Wis-
consin, in Forest County. The Wisconsin Department of
Natural Resources (WDNR) requested that District staff
review the development of a ground-water-flow model
and associated hydrol ogic documents as part of a per-
mitting process for the proposed mine.

OBJECTIVE

The objective isto review documents related to
water resources submitted to WDNR from the Nicol et
Minerals Company and their consultants; and to make
suggestions to WDNR on studies and approaches that
will improve the understanding of the hydrology and
effects of mining on the water resourcesin the vicinity
of the proposed mine.

APPROACH

The schedule for review of documents will be
mutually agreed upon between WDNR and USGS.

PROGRESS (July 2001 to June 2002)

The Technical Working Group’sdraft report for the
ground-water- flow model was completed. A review of
the TMA and Reflooded mine contaminant transport
models was continued. Monitoring of lake stage and
shallow ground-water levels adjacent to Little Sand
Lake and Skunk Lake were continued.

PLANS (July 2002 to June 2003)

Documents will be reviewed and meetings
attended at the request of the WDNR. Complete the
Technical Working Group’s report for the ground-
water-flow model. A review of the TMA and Reflooded
mine contaminant transport models will be continued.
Monitoring of lake stage and shallow ground-water
levels adjacent to Little Sand Lake will be continued.

Ground-Water Systems Team 39



SIMULATION OF SHALLOW GROUND-WATER FLOW ON
THE STOCKBRIDGE MUNSEE INDIAN RESERVATION
WITH THE USE OF AN ANALYTIC ELEMENT MODEL

COOPERATOR:

Stockbridge-Munsee Band of
Mohican Indians

PROJECT CHIEF:

Charles P. Dunning
LOCATION:
Stockbridge-Munsee Reservation
PROJECT NUMBER:

WI 12307

PERIOD OF PROJECT:

January 2002 to September 2003

PROBLEM

The Stockbridge-Munsee Indian Tribe of northeast-
ern Wisconsin isinterested in increasing their under-
standing of regional ground-water flow across the
reservation. Thisunderstanding can be applied to avari-
ety of water management needs, and will enable the
Tribe to make informed decisions about water quantity
and quality issues.

OBJECTIVE

The objective of this study isto develop an under-
standing of the regional ground-water flow system
across the Stockbridge-Munsee I ndian Reservation, and
to providethe Tribe atool to investigate awide range of
water resource problems.

APPROACH

Water supply for the Stockbridge-Munsee Indian
Reservation isprovided primarily by wellscompletedin
unconsolidated glacial sediments. Numerous methods
and approaches are available for investigating ground-
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water flow, ranging from simple analytical techniques
to sophisticated computer modeling (U.S. Environmen-
tal Protection Agency, 1994; Blandford and others,
1994; Haitjema and others, 1994). The relatively
uncomplicated nature of the glacial sediment aguifer on
the reservation suggests that a single-layer, steady state
Analytic Element (AE) ground-water-flow model will
be appropriate to simulate the ground-water flow sys-
tem.

The AE model code GFLOW (Mitchell-Bruker and
Haitjema, 1996) will be used to simulate the ground-
water/surface-water system across the Stockbridge-
Munsee Reservation. Once the model is calibrated to
measured ground-water levels and stream flows it can
be used to simulate and plot the direction of ground-
water flow and ground-water travel time. The results of
this study will provide the Tribe with awater resources
management tool that will help assessthefate and trans-
port of contaminants and provide the necessary infor-
mation to plan well-head protection strategies for the
community well systems. The Tribal staff will benefit
from this study by learning appropriate techniques to
determine contributing areas and time of travel. The



study will help determine areas where future data col-
lection may be needed to understand the complexities
of the ground-water-flow system.

PROGRESS (July 2001 to June 2002)

Hydraulic detail has been added to the regional
GFLOW mode around the Stockbridge-Munsee reser-
vation area. Hydraulic head and stream flow targets
have been compiled and added to the model. Additional
stream flow measurements were taken at several loca
tions across the reservation. Model calibration is

ongoing, and the model is being used to address a
number of water management issues.

PLANS (July 2002 to June 2003)

The GFLOW model will be used to evaluate cur-
rent water management issues of the Stockbridge-Mun-
seetribe. A report will present results of the study and
an interpretation of the shallow ground-water-flow sys-
tem across the reservation. The report will also docu-
ment model construction and calibration.
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CHARACTERIZATION OF THE REGIONAL AQUIFER
FLOW-SYSTEM ON THE MENOMINEE INDIAN
RESERVATION

COOPERATOR:

Menominee Indian Tribe of
Wisconsin

PROJECT CHIEF:
Charles P. Dunning
LOCATION:
Menominee County
PROJECT NUMBER:
WI 12312

PERIOD OF PROJECT:
October 1998—Continuing

PROBLEM

The Menominee Indian Tribe isinterested in deter-
mining the contributing areas and time of travel for
water captured by wells for a number of community
water systems in Menominee County, Wisconsin. The
Tribe'sinterest in well-head protection is heightened
over concern about the presence of elevated nitrate lev-
elsin several wells.

OBJECTIVE

The objective of the study isto determine the con-
tributing areas and time of travel for water captured by
community wells. Thisinformation will be used by the
Menominee Indian Tribe for water resource and well-
head protection planning in community areas.

APPROACH

The USGS will construct a simple one-layer
ground-water model to simulate the hydrologic condi-
tions in an appropriate area around community wells.
The ground-water model will be used to delineste the
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zone of ground-water contribution to the wells for 5-,
10- and 100-year times of travel, and define the associ-
ated area of contribution. The results of these investiga-
tions will provide the Tribe with the necessary
information to plan awell-head protection strategy for
each community system.

PROGRESS (July 2001 to June 2002)

The reservation-wide analytic element model has
been in the process of calibration. Assistance was pro-
vided to the Menominee Indian Tribein identifying
locations around Zoar that will avoid the elevated
nitrate found in the current wells. Asaresult, alocation
meeting all the requirements has been identified. Field
activities for the hydrogeol ogic study around the town
of Neopit were completed, though some stream gaging
continues periodically. The results and interpretation of
the Neopit study focusing on the community wells and
the sewage treatment lagoons is being finalized. A new
investigation has been undertaken to locate favorable
locations for new municipal wellsin the town of Kesh-
ena. Theregional ground-water-flow model wasusedin



thisinvestigation to identify locations around K eshena
that would likely be free of septic or contamination
sources.

PLANS (July 2002 to June 2003)

The USGS drill rig will be used to investigate the
depth to bedrock and saturated thickness of potential

sitesaround K eshena. Specific ground-water-flow mod-
eling is underway at three other communities on the
Reservation—Middle Village, Onekewat, and Red-
wing. Results of these investigations will be presented
as Water-Resources I nvestigation Reports.
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MONITORING CONTAMINANT FLUX FROM
A STORMWATER INFILTRATION FACILITY TO
GROUND WATER

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
Charles P. Dunning
LOCATION:

Dane County

PROJECT NUMBER:
WI 17238

PERIOD OF PROJECT:
July 2001 to July 2003

PROBLEM

Wisconsinisinthe process of finalizing administra-
tivecode NR 151 which will in part define performance
standards for infiltration of stormwater from new devel-
opment. The stormwater infiltration standards are
intended to preserve ground-water recharge and stream
baseflow. However, depending on the characteristics of
adrainageares, infiltration of stormwater may introduce
significant amounts of contaminants to ground water
including hydrocarbons, pesticides, bacteria, and chlo-
ride. Because of the impending performance standards
for infiltration, it isimperative to quantify the relation
between quality of infiltrated stormwater and the flux of
contaminants to the ground-water system.

OBJECTIVE

The objective of the proposed study is to quantify
through field data the relation between the quality of
infiltrated stormwater and the flux of contaminants
through the unsaturated zone to ground water.
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APPROACH

Following preliminary investigation at sitesin cen-
tral Dane County, it has been decided to focus on two
sitesin the city of Middleton. One siteis an infiltration
basin that serves Stonefield, aresidentia neighborhood,
and hasbeenin placefor about 10 years. The other isan
infiltration trench installed next to a new parking lot
that is a part of the expansion of the Middleton High
School. At these two sites, asmall diameter water-table
monitoring well will beinstalled to observe the specific
relation between stormflow events and the elevation of
the water table. The use of an equilibrium-tension
lysimeter at these sites has been abandoned in favor of
porous cup suction lysimeters, because of the need to be
able to change the vertical location of sampling points
in response to insight gained as the project progresses.
During installation of monitoring wells we expect to
characterize the soil and moisture profiles of each site.
This information will be used in choosing initial instal-
lation points for lysimetersin the vadose zone. The dis-
advantage of the new approach isthat it will be more
difficult to infer with precision the hydrologic balance



of stormflow infiltration and/or mass-balance of con-
taminants than would have been possible with the equi-
librium-tension lysimeter. Monitoring and sampling of
lysimeter |eachate, stormwater and ground water will
be carried out using a combination of automated and
manual means. Data gathered over the course of this
study will be compiled and interpreted to characterize
the flux of infiltrated contaminants to ground water.
The relation between stormwater quality and contami-
nant flux will be evaluated.

PROGRESS (July 2001 to June 2002)

At the Stonefield Neighborhood site a soil boring
has been completed to a depth of 30 feet, and reveals a
changefrom soil and clay at thetop of the sectionto dry,
clean, fine sand at the bottom. The dry sand prevented
deeper penetration with the Geoprobe. This boring will
be extended to the water table with rotary augersand a
pressure transducer will beinstalled to monitor ground
water levels. A slotted standpipe was installed at the
control structure that provides outflow from theinfiltra-
tion basin to the stormwater sewer system. This stand-
pipe allows the measurement of pond stage during
stormwater events. Data have been compiled for the
period from the April installation of the standpipe to
present (data continue to be collected).

Preliminary interpretation of data suggests that
changesin barometric pressure are observed in both the
transducer monitoring barometric pressure and the
transducer monitoring water level in the standpipe. The
difference between values measured by these two trans-
ducers represents the pressure due to standing water
over the transducer in the standpipe (pond stage). Tem-

perature data suggest that a measurable rise in water
temperature in the standpipe occurs with each stormwa-
ter event. Preliminary dataal so suggest that even amod-
eraterainfal (0.5inchesor less) will resultin significant
ponding within the infiltration basin, generally from
about 1 to 2 feet deep though as deep as about 4.5 feet.
It must be kept in mind however, the reported depth of
rainfall isfor Madisonin general and the actual depth of
precipitation over the contributing areato the Stonefield
infiltration basin will likely be somewhat different. Fol-
lowing ponding in the basin a combination of leakage
between stop planks at the control structure to the
stormflow system and theinfiltration well will causethe
stage to drop rapidly. Once the level drops to about the
basin bottom the rate at which the water level drops
much more slowly.

At the Middleton High School site apressure trans-
ducer hasbeen ingtalled in astandpipein theinfiltration
trench. Monitoring of water level inthe trench resulting
from stormflow events began March 28, 2002.

PLANS (July 2002 to June 2003)

During selected stormwater events water-quality
samples will be taken of the stormwater, leachate from
the unsaturated zone, and water table. Initial water-qual-
ity samples will serve to check the integrity of the
lysimeters and well points, and provide a measure of
initial contaminant concentrations. Water-quality sam-
pling may be conducted at regular time intervals, in
response to an infiltration event, or in both instances.
Datawill be compiled, interpreted, and summarized in
areport to the Wisconsin Department of Natural
Resources.
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POOL 8 GROUND-WATER/SURFACE-WATER STUDY

COOPERATORS:

U.S. Geological Survey,
Water Resources Discipline
National Stream Quality Accounting
Network Program
U.S. Geological Survey,
Biological Resources Discipline

PROJECT CHIEF:
Randy J. Hunt
LOCATION:
Southwestern Wisconsin
PROJECT NUMBER:
WI 17304

PERIOD OF PROJECT:
May 1999 to October 2002

PROBLEM

Nitrogen loading and transformation in the Upper
Mississippi River (UMR) system has recently become
an issue of concern. The influence of ground water on
the loading and transformation is poorly known, prima-
rily dueto the difficulty in quantifying the location and
magnitude of ground-water/surface-water interaction
and nitrogen concentrations within the ground water.
The interactions of ground water and surface water,
however, may influence the nitrate chemistry in the
Upper Mississippi River system.

OBJECTIVE

The project objectives are to: (1) determine magni-
tude of ground-water discharge and nitrate loading via
ground water to the Pool, and (2) delineate important
contributing areas for the Pool.

APPROACH

The investigation is conducted using a stepwise
approach where a model was developed using existing
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data. Results of the initial model were then used to
guide future data collection, which was used to update
themodel. Theinitial ground-water-flow model was
constructed using analytic element methods. Different
system conceptualizations were tested by coupling the
analytic element model to a parameter estimation code.
Thefield work included on-shore installation of perma-
nent well nests to characterize the local and regional
ground-water systems and collection of ground-water
samples for nutrient analyses. The analytic element
model was tranglated to a three-dimensional model
using the finite-difference code MODFLOW. The
resulting three-dimensional model and geochemical
sampling will be used to construct maps of ground-
water discharge, flowpaths, and travel times.

PROGRESS (July 2001 to June 2002)

Groundwater level data collection has continued.
A three-dimensional MODFLOW model has been
extracted from the analytic element model and cali-
brated to the ground-water-level data and streamflow
data. Ground-water discharge zones and magnitude of



ground-water flux and associated nitrate loading were
determined using the calibrated model.

PLANS (July 2002 to June 2003)

A Water-Resources Investigations Report will be
published describing the model construction and
results.

Flooding on Goose Idland.

Pool 8 shoreline.
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HYDROLOGIC INVESTIGATION OF SILVER LAKE

COOPERATOR:

Silver Lake Protection and
Rehabilitation District

PROJECT CHIEF:
Charles P. Dunning
LOCATION:
Washington County
PROJECT NUMBER:
WI 17305

PERIOD OF PROJECT:
October 1999 to September 2001

PROBLEM

Silver Lakeisaground-water seepage |ake |ocated
in central Washington County, southeastern Wisconsin.
Because of its strong hydraulic connection to the shal-
low ground-water-flow system, Silver Lake could be
affected adversely by land-use changesin itswatershed.
The Silver Lake Protection and Rehabilitation District
seeks a better understanding of the ground-water flow
system around Silver Lake and means to evaluate the
effect of land-use changes.

OBJECTIVES

Specific objectives are to: (1) determine the
hydraulic parameters and budget components of Silver
Lake, (2) identify key ground-water recharge areas for
Silver Lake, and (3) quantify the loading to the lake due
to ground-water inflow.

APPROACH

Historical hydrologic datawill be used to develop a
numerical ground-water-flow model of Silver Lake and
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its watershed. Water budget parameters to be included
in the model are precipitation, evaporation, and mea-
sured water levels and flows. This model will be cali-
brated to lake stage and discharge as well as hydraulic
heads and stream flows.

PROGRESS (July 2001 to June 2002)

Study is complete. Report isin review. Hydraulic
parameter valuesfor the shallow aquifer have been esti-
mated through characterization of the study area and
calibration of the AE model. Based on results of the cal-
ibrated model, hydraulic conductivity of the shallow
aquifer ranges from 20 to 50 ft/d, lower in the Kettle
Moraine Areaand greater in the surrounding areas. The
rate of recharge varies from 4 to 12 in/yr, higher in the
Kettle Moraine Area and lower in surrounding areas.
The hydrologic budget components for Silver Lake
have been determined and their val ues estimated.
Stream flow from Silver Lake was computed as aresid-
ual in the hydrologic budget and compared to measured
flows. Precipitation on thelake minus evaporation from
thelakeisreported intheliteratureto be about 0.04 ft3/s



(3infyr). Modé results show ground-water flow into
Silver Lakeis 1.08 ft/s, and flow from Silver Lake to
the shallow aguifer is 0.08 ft3/s. The residual of

1.04 ft3/s is the stream flow from Silver Lake to Silver
Creek and matches observed flows very well. Ground-
water-recharge areas for Silver Lake have been simu-
lated using backward tracking of particlesin the AE
model. Using a porosity of 20 percent, areas for times
of travel of 10, 20, and 50 years were defined. Nearly
all the ground water flowing to Silver Lake comesfrom
recharge areas to the west The recharge areafor the
northern two thirds of Silver Lake lieswest toward Big
Cedar Lake, though the 50-year time of travel does not
extend al theway to Big Cedar Lake. Therecharge area
for the southern one third of Silver Lake lies west
toward Little Cedar Lake. Thetime of travel from Little
Cedar Laketo Silver Lake is between 15 and 20 years.

Big Cedar

Lake
West Lake

Shallow aquifer

Sand and gravel

Little Cedar

The soluteflux toward Silver Lake was estimated using
average concentrations measured in observation wells
and the simulated ground-water flux. However, in order
to estimate solute mass loading to Silver Lake from
ground-water discharge, it would be necessary to char-
acterize the nature of the sediment-water interface, as
well asthe chemistry of the pore water in the lake lit-
toral region (within about 1 meter of theinterface). Sol-
uteslike nitrogen and phosphorouswould likely bevery
affected by biotic and abiotic processes near the sedi-
ment-water interface.

PLANS (July 2002 to June 2003)

A Water-Resources I nvestigation Report will be
published.

East
Depth to water
Saturated thickness

D —> <
>
Sand and gravel

Milwaukee

Explanation

l Recharge

~> General direction of ground-water flow

i Precipitation

Evaporation
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SOUTHEAST WISCONSIN GROUND WATER

COOPERATOR:

Wisconsin Geological and Natural
History Survey

PROJECT CHIEF:
Daniel T. Feinstein
LOCATION:
Southeastern Wisconsin
PROJECT NUMBER:
WI 20800

PERIOD OF PROJECT:
February 1998 to September 2003

PROBLEM

Much public attention has been focused in the last
several years on the problem of insuring an adequate
and inexpensive supply of water to southeastern Wis-
consin in the next century. The southeastern Wisconsin
communities of Waukesha, Brookfield, Germantown,
Menomonee Falls and Pewaukee are prohibited by the
Great Lakes Charter from drawing water from Lake
Michigan. Water utilitiesin these areas are concerned
that rapidly falling ground-water levelsin the sandstone
aquifer indicate that water supply will not be able to
keep pace with devel opment.

OBJECTIVE

In southeast Wisconsin there is a need to construct
athree-dimensional ground-water model to address cir-
culation within the shallow and deep aquifer systemsin
the presence of intense pumping for water supply. The
overal aims of the project areto (1) determine essential
hydrogeol ogic parameters of the regional aquifersto
permit accurate simulation of regiona flows and allow
better understanding of the communication between
shallow and deep systems; (2) investigate flow paths
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under different use scenariosfor purposes of delineating
capture zones and wellhead protection areas, evaluating
well interference, and examining ground-water/surface-
water connections; and (3) permit optimization of
future well placement and pumping schedul es by use of
submodels.

APPROACH

The water utilities need information from the
USGS to decide on aregional strategy for optimizing
water supply. Specifically they need a framework to
decide on the spacing, number, and, perhaps most criti-
cally, the open interval. A balance is needed between
relatively thin shallow aquifersthat are potentially sub-
ject to surface contamination and the underlying thick
sandstone aquifer that suffers from excessive draw-
down, increasing salinity, and potential radium influx.
Optimization depends on many factors: for example,
mapping of recharge areasto the shallow system and the
sandstone aquifer, evaluation of the exchange between
the two systems across units such as the Maguoketa
Shale, and a better understanding of the stratigraphy in
the deep sandstone aquifer. A regional three-dimen-
sional model will serve as the platform for integrating



thesefactors. It will also serve asthetool for simulating
optimization scenarios.

PROGRESS (July 2001 to June 2002)

Thisyear we constructed and calibrated the steady-
state model representing pre-development conditions,
then constructed and calibrated the transient model rep-
resenting the response of the shallow and deep systems
to over 100 years of pumping. Tasksincluded: (1) inser-
tion of water bodies, recharge zones and bedrock val-
leys at the top of the model, (2) zonation of horizontal
and vertical hydraulic conductivity in both shallow and
deep model layers, (3) preparation of calibration targets
for the pre-development model including 19th century
water levelsin the sandstone aquifer and estimated
fluxes to streams, (4) preparation of shallow and deep
calibration targets for the transient model including
well hydrographs, packer-test data, and location of
water divides through time, (5) calibration of the pre-
development model using parameter estimation meth-
ods, (6) tabulation of water use from the late 19th cen-

tury to the present in both the shallow and deep systems,
(7) calibration of thetransient model to match long-term
trendsin observed drawdown throughout the study area,
(8) analysis of model results with emphasis on the spa-
tial distribution of sources of water to wells, (9) prepa-
ration of areport (published by the Wisconsin
Geological and Natural History Survey) summarizing
model construction, calibration and results, and

(20) cooperation with groups interested in constructing
local inset models extracted from the regional model.

PLANS (July 2002 to June 2003)

The remaining work on the project involves delin-
eation of capture zones to define well-head protection
and development of optimization scenarios to guide
management of the ground-water resource. These prod-
uctswill be issued in areport. Efforts to refine and
improve the model will continuein order to account for
features such as abandoned wells and the Milwaukee
Deep Tunnel. Public outreach including possible web-
based projects will be undertaken.

Kettle Moraine

Hydraulic conductivity,

in feet per day
-' 100
1.00
I 0.0100
L'ake]Michigan 0.000100
Maquoketa Shale

Cambrian Sandstone

Southeast Wisconsin Ground-Water Flow Model
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REGIONAL HYDROGEOLOGIC STUDY OF
LA CROSSE COUNTY

COOPERATORS:

Wisconsin Department of Natural
Resources, and

Wisconsin Geological and Natural
History Survey

PROJECT CHIEF:
Randy J. Hunt
LOCATION:

La Crosse County
PROJECT NUMBER:
WI 21900

PERIOD OF PROJECT:
July 2000 to October 2002

PROBLEM

Ground water isthe sole source of residential water
supply in La Crosse County. Approximately 75 percent
of the residents are served by municipal water systems
located along the Mississippi or Black Rivers, which
withdraw ground water from an alluvial aquifer. The
aluvial aquifer is susceptible to contamination because
of its proximity to surface water and lack of an areally
extensive protective confining unit. Presently, there are
over 120 ground-water contamination sitesin La Crosse
County, mostly in the vicinity of the cities of La Crosse
and Onalaska. Knowledge of the regional ground-water
system is needed in order to understand the sources of
ground water for both the bedrock and alluvial fill aqui-
fers.

OBJECTIVE

The purpose of the study is to understand and char-
acterize theregional ground-water-flow system, aswell
asthelocal water resources around population centers.
Specific objectives are as follows: collect, compile and
analyze data to characterize the regional ground-water-
flow system and form a conceptua hydrogeologic
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model; quantitatively identify the zone of contribution
for each municipal ground-water supply systemin the
county using numerical modeling techniques; and
encourage water-resource management and protection
by introducing and promoting the use of study products
through educational and outreach effortsin La Crosse
County.

APPROACH

Existing information regarding the spatial distribu-
tion and hydraulic properties of hydrogeol ogic units
and water-use data will be compiled. A three-dimen-
sional model will bedevel oped based on conceptual and
initial analytic element screening models. Additional
field datawill be collected in areas requiring better def-
inition or resolution of hydraulic parameters or to pro-
vide more compl ete coverage of water levels or
streamflows. The model will be calibrated by compar-
ing simulated ground-water levels and streamflows to
measured values. Zone of contributions for the 68
municipal supply wells within the county will be delin-
eated using particle tracking and selected management
scenarios will be simulated.



PROGRESS (July 2001 to June 2002)

Ground-water-level, streamflow, and precipitation
data collection has continued. A deep observation well
has been drilled and undergone geophysical and hydro-
logic testing in cooperation with the Wisconsin Geolog-
ical and Natural History Survey. A three-dimensional
MODFLOW model has been extracted from the ana-

Iytic element model and calibrated to the ground-water-
level data and streamflow data.

PLANS (July 2002 to June 2003)

A Water-Resources Investigations Report will be
published describing the model construction and
results.

Flooding near Riverside Park, La Crosse, April 2001.
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SUSCEPTIBILITY OF LA CROSSE MUNICIPAL WELLSTO
ENTERIC VIRUS CONTAMINATION FROM SURFACE
WATER CONTRIBUTIONS

COOPERATOR:

Marshfield Medical Research
Foundation

FUNDING AGENCY:

Wisconsin Department of Natural
Resources Groundwater
Management Practice
Monitoring Program

PROJECT CHIEF:

Randy J. Hunt

LOCATION:

City of LaCrosse

PROJECT NUMBER:

WI 21901

PERIOD OF PROJECT:
March 2001 to September 2002

PROBLEM

Viruses derived from surface water are potential
contaminants because they can move readily through
the soil dueto their extremely small size and negative
charge at typical soil pH levels. Data on the extent and
temporal nature of virus contamination of water-supply
wells are limited because the techniques are expensive
and specialized.

OBJECTIVE

Project objectives are: (A) document the presence
of virusesin water-supply wells that have varying
amounts of surface-water components, (B) assess the
temporal nature of virus occurrence, (C) quantify the
amount of surface water present in the well discharge
and determine the time of travel, and (D) relate C to A
and B.
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APPROACH

Particle-tracking identified three classes of water-
supply wells: (1) those that are expected to have high
surfacewater contributions, (2) those that haveinterme-
diate surface water contributions, and (3) those that are
expected to havelittle or no surfacewater contributions.
The sampling includes a surface water source, two
wells of thefirst class of wells, and one well in each of
the latter two classes, for atotal of five samples per
sampling period. Because of the transient nature of
virus occurrence, the sites will be sampled frequently
over time (12 times per year). Biological analyses will
include reverse transcription—polymerase chain reac-
tion (RT-PCR) for detecting human enteric viruses and
analyses for microbiological indicators of water sani-
tary quality. In addition, water analyses will include
water isotopes (207160, 2H/1H) to identify amounts of



surface water, and water tracers to date the age of the
water.

PROGRESS (March 2001 to June 2002)

Samples have been collected monthly from March
2001 through February 2002. Virus and indicator anal-
yses are ongoing. Water isotope sampling indicates
detectabl e surface water contribution in two of the four
wells. Two additional monitoring wells were installed
between the surface water source and the adjacent
municipal wellsto collect water samples specific to the

surfacewater source rather than abulk average of all the
flow that enter the well. The new wells were sampled
for water isotopes, viruses, and age-dating using CFCs
and 3H-3He. In addition to continuing monthly virus,
indicator, and water isotope sampling until February
2002, methodology for improving the virus test sensi-
tivity is being evaluated.

PLANS (March 2002 to September 2002)

Analyseswill be completed and areport written
detailing the findings of the work.

Virusfiltering apparatus near La Crosse well 24.
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REGIONAL HYDROGEOLOGIC STUDY OF
SAUK COUNTY, WISCONSIN

COOPERATOR:

Wisconsin Geological and Natural
History Survey

PROJECT CHIEF:
Charles P. Dunning
LOCATION:

Sauk County

PROJECT NUMBER:
WI 22000

PERIOD OF PROJECT:
July 2001—June 30, 2002

PROBLEM

Sauk County isunder increasing devel opment pres-
sure, particularly in the Lake Delton/Wisconsin Dells
area. Local development patterns have given riseto con-
cerns about ground-water quality and quantity. Asa
result, county planners and officials recognize the
increased need for knowledge of regiona hydrologic
conditionsin order to make informed water-resource
and land-use planning decisions. The purpose of this
project is to conduct a comprehensive study of Sauk
County’s hydrogeol ogic resources and to delineate the
zones of contribution (ZOC) for municipal wellslocated
inthe county. This project has been designed to meet the
data needs of source-water protection efforts in Sauk
County, and to provide technical and educational
resources to promote source-water protection initia-
tives.

OBJECTIVE

The purpose of the Sauk County ground-water
study is to understand and document the regional
ground-water-flow system, aswell asthe local hydro-
logic systems around population centers, so that water
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resources may be managed and preserved. The specific
objectives are to: (1) collect, compile, and analyze data
to characterize the regional ground-water-flow system
and form a conceptual hydrogeologic model, (2) quan-
titatively identify the zone of contribution for each
municipal ground-water supply system in the county
using numerical modeling techniques, and (3) encour-
age water-resources management and protection by
introducing and promoting the use of the study products
through educational and outreach efforts in Sauk
County.

APPROACH

The project plan involves three phases of work.

Phase 1—Char acterization of Regional Hydrogeology

Existing information will be compiled regarding
the spatial distribution and hydraulic properties of
hydrogeol ogic units; water table and potentiometric
surface maps of the significant aquifer unitswill be con-
structed; amodel code for aregional screening level
model will be selected and calibrated to the observed



conditions; the data collection, mapping and modeling
efforts will be synthesized to formulate a conceptual
model of the regional hydrogeology; and a draft report
prepared including the conceptual model, data, maps
and study methods.

Phase 2—Deélineation of Zones of Contribution

Theregional screening model will be used to deter-
mine boundary conditions for “sub-models’ that
encompass the 13 municipal supply systemswithin the
county; ZOC anayseswill be performed for the munic-
ipal supply wells within the county; regional and sub-
model development will be documented; and ZOCs
will be delineated.

Phase 3—Education and Outreach

Educational and outreach materials will be pre-
pared by selecting pertinent information from the
hydrogeol ogic and modeling reports and working with

project partnersin Sauk County to identify appropriate
presentation opportunities. A summary of the project
findings and modeling results will be presented to local
boards and civic groups.

PROGRESS (July 2001 to June 2002)

Phase 2 has been completed. Hydrol ogists at the
USGSWisconsin District and the Wisconsin Geol ogi cal
and Natural History Survey (WGNHS) havedetermined
ZOCsfor the 13 municipalities. ZOCswere determined
with the use of both analytic element (single layer) and
finite difference (multi-layer) models. Some stream
gaging was undertaken to help quantity flux targets for
the regional model aswell as for the Wisconsin
Dells/Lake Delton sub-model. The WGNHS is taking
the lead on Phase 3 activities which are underway.

PLANS (July 2002 to June 2003)

Support will be provided to the WGNHS in com-
pleting Phase 3 as necessary.
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Source: Clayton, L., and Attig, J.W., 1990, Geology of Sauk County, Wisconsin:
Wisconsin Geological and Natural History Survey Circular 67, plate 1.

Major geologic features of Sauk County during the maximum |ate Wisconsin extent of the
Green Bay Lobe. The map shows the location of the western edge of the Green Bay Lobe
(arrows show direction of iceflow), outwash plains (red), and lakes (blue). The Baraboo Hills
and the remainder of the Driftless Areain Sauk County are shown in shades of gray.
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MENOMONEE VALLEY GROUND-WATER MODEL

COOPERATOR:

City of Milwaukee
PROJECT CHIEF:

Daniel T. Feinstein
LOCATION:

Menomonee Valley, Milwaukee
PROJECT NUMBER:

WI 22400

PERIOD OF PROJECT:
February 2001 to June 2003

PROBLEM

The City of Milwaukee and the U.S. Environmental
Protection Agency (USEPA), as part of an effort to pro-
mote“brownfield” development, havefunded aseriesof
data collection and modeling studies to determine the
fate of recharge to valley lands adjacent to Lake Michi-
gan. Two major receptors exist for recharge that flows
through contaminated fill—the surface-water estuary
and a Deep Tunnel system constructed about 200 feet
below land surface to store runoff. The overall objective
of these studiesisto delineate the contributing areas for
these receptorsin order to determine how best to evalu-
ate potential environmental concerns.

OBJECTIVES

The objectives are to: (1) build on an existing ana-
Iytical element model of the Menomonee Valley by
extracting athree-dimensional MODFL OW model from
the one-layer GFLOW model, (2) compare the results
produced by GFLOW and MODFLOW especially with
respect to the fate of recharge to the Valley, and (3) cal-
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culatetravel timesto receptors such astheriver estuary
and the I SS based on the MODFLOW resullts.

APPROACH

A step-wise modeling approach was used in which
aregional one-layer analytic element model simulates
theflow system, but al so furnishes boundary conditions
for aloca MODFLOW model. The MODFL OW model
is capable of fully addressing three-dimensional flow
from the water table to the Deep Tunnel.

PROGRESS (June 2001 to June 2002)

A new water-level calibration data set correspond-
ing to August 2001 allowed much better definition of
the vertical flow regime within the MODFLOW mode.
The output of the updated model served to demonstrate
that while both shallow and deep receptors play arole
in capturing local groundwater, the Deep Tunnel isthe
dominant sink for water recharging the Valley. Particle
tracking in conjunction with model indicated that the
average travel time for water discharging to the tunnel
ison the order of 80 years. Thislength of timeisimpor-



tant because it suggests that some contaminants carried
by the groundwater will have sufficient time to attenu-
ate before discharging to the Tunnel.

The ground-water model received a great deal of
public attention. Several meetings were held with the
Wisconsin Department of Natural Resources and the
Milwaukee Journal-Sentinel to discuss the methodol-
ogy and results. We were also requested by the journal
Ground Water to submit an article on the modeling
work (currently in review). Our resultswere widely dis-
tributed by the Menomonee Valley Partners, a commu-
nity group interested in development of the area.

W

PLANS (July 2001 to June 2003)

The Milwaukee Metropolitan Sewer District has
recently provided new data with respect to the amount
of Tunnel infiltration that will require usto again recal-
ibrate the model. The USEPA has agreed to provide an
additional grant that will allow usto finish the modeling
and produce a USGS publication, likely a Water-
Resources | nvestigation Report. We expect to complete
the analysis and the report by the end of 2002.

Vertical exaggeration is approximately 2 times
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LAKES STUDIES TEAM

Mission

The purpose of the work team is to provide over-
sight and technical guidance on hydrology and water
quality for District lake projects assigned to the team.
Lakes are defined in the broadest sense to include both
natural and artificial lakes. The team will provide a con-
sistent policy for execution of lake projects, including
planning and budgeting, data collection and manage-
ment, and report preparation and review. For some
projects, the team, or a subset of it, will beinvolved in
all phases of the project—from proposal development to
final report preparation. For other projects, theteam will
serve as aresource and review board.

Team Members

William J. Rose, Hydrologist/Engineering

John F. Elder, Research Hydrologist/Biology

Dae M. Raobertson, Research Hydrologist/Chemistry
Gerald L. Goddard, Hydrologic Technician

Danidl L. Olson, Hydrologic Technician

Brett M. Esser, Hydrologic Technician

Elizabeth A. Mergener, Student Trainee (Hydrology)
Elissa D. Roerish, Hydrologic Technician

Rebecca L. Rewey, Hydrologic Technician
Stephanie M. Berg, Hydrologic Technician
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PROJECTS

Lake water-quality monitoring, chemical and biological monitoring of selected lakes, WI 13300...........ccceeeevvieeieiennns
Assessment of the hydrology and water quality of, and phosphorus loading to, Pike Lake in Washington County,

LT < 01 TSP
Miscellaneous monitoring associated With [aKes, WI 17302 ........ccuecieieieiise et se st ee st e st et sae e e seessee e sreens
Wisconsin Lakes, Green Lake tributary monitoring, W1 17303 .........coceieiieiirie i seeste e se e e sae e ae e ae s ense s s
Assessment of the hydrology, water quality, and phosphorus loading of Muskellunge Lake, Vilas County,

LT 2 0 T OSSPSR
Hydrologic investigation of Powell Marsh and itsrelation to Dead Pike Lake, WI 17309.........cccccoveeeveiieeneceese e e
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LAKE WATER-QUALITY MONITORING, CHEMICAL AND
BIOLOGICAL MONITORING OF SELECTED LAKES

PROJECT CHIEF:

William J. Rose
LOCATION:

Selected lakes in Wisconsin
PROJECT NUMBER:
WI 13300

PERIOD OF PROJECT:
June 1983—Continuing

COOPERATORS:

In the 2001 water year:

Big Cedar, Booth, Buffalo, Eagle Spring,
Lac LaBeélle, Little Green, Lauderdale,
Middle Genesee, Okauchee, Potter, Powers,
and Wind Lake Districts; City of Muskego
(Big Muskego and Little Muskego L akes);
townships of Sand Lake (Big Sissabagama),
and Wascott (Whitefish Lake); and Village
of Oconomowoc Lake (Oconomowoc Lake)
and St. Croix Tribe.

In the 2002 water year:

Big Cedar, Booth, Eagle Spring, Lac LaBelle,
Lauderdale, Little Green, Middle Genesee,
Okauchee, Potter, Powers, and Wind Lake
Digtricts; city of Muskego (Big Muskego

and Little Muskego L akes); and village of
Oconomowoc Lake (Oconomowoc Lake)

PROBLEM

Lakes are asignificant and valuable
resource in the State of Wisconsin and are
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experiencing increased pressure from devel opment and
use. Many lakes do not have adequate water-quality
information available for management of the lake or to
assess water-quality trends. Hence, their water quality
needs to be assessed and documented.

OBJECTIVE

Objectives of this project areto: (1) determine the
current water quality and trophic status of lakes,
(2) assess the condition of specific lakesin comparison
with other lakes of the same typein the region, and
(3) build aquantitative database so that any detrimental
changes or trends that might occur in the future can be
detected quickly and evaluated objectively.
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APPROACH

For most lakesin the program water quality will be
monitored in February, April, June, July, and August.
Depth profiles of dissolved-oxygen concentration, tem-
perature, pH, and specific conductance will be deter-
mined. In April, the lakes will be sampled for analysis
of the mgjor anionsand cations, nitrogen, and dissolved
phosphorus. Secchi-depth measurements will be made
for all months (except February), and total phosphorus
and chlorophyll a samples will be collected and ana-
lyzed. Lake stage will be measured at each of the five
visits to the lake. For some lakes, such as those with
multiple basins, more than one site on the lake is mon-
itored.
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PROGRESS (July 2001 to June 2002)

Data were collected, published, and archived for
14 lakes during water year 2001. The locations of lakes
included in the monitoring program for water years
20012002 are shown on the following map.

PLANS (July 2002 to June 2003)

Fourteen to sixteen lakes will be monitored in
water year 2002. Data collected during the year will be
compiled and transmitted to the respective cooperator.
The datawill be prepared for publication in the annual
report “Water Quality and L ake-Stage Datafor Wiscon-
sin Lakes, Water Year 2002.”



ASSESSMENT OF THE HYDROLOGY AND WATER
QUALITY OF, AND PHOSPHORUSLOADING TO,
PIKE LAKE IN WASHINGTON COUNTY

COOPERATOR:

Pike Lake Management District
PROJECT CHIEF:

William J. Rose
LOCATION:

Southwestern Washington
County

PROJECT NUMBER:
WI 17301

PERIOD OF PROJECT:
October 1998 to September 2002

PROBLEM

The following are issues of concern: near-bottom
phosphorus concentrations in the lake appear to be
increasing over time, indicating possible increasing
phosphorusrel ease from lake sediments; trophic state of
the lake is borderline mesotrophic-eutrophic and infor-
mation on various phosphorus | oading sources and rates
are not available to evaluate potential changesin lake
condition under present, increased, or decreased |oading
scenarios; the effects of increasing development in the
watershed and resulting increasing storm runoff and dis-
charge from wastewater treatment plants into the Rubi-
con River are unknown; the effectiveness of the present
partial inlet diversion or short-circuiting of inflow to the
outlet isunknown; and the potential for additional phos-
phorus load reduction to the lake with enhanced diver-
sion is unknown.

OBJECTIVE

Objectives are to define the hydrology and water
budget of thelake, determinethe phosphorusloadsfrom
various sources and devel op aphosphorus budget for the

|ake, assess the effectiveness of theinlet diversion and
potential for improved diversion, and evaluate the
effects of increases or decreases in phosphorus loading
on the trophic status of the lake.

APPROACH

The study will consist of gage installation and two
years of data collection followed by data analysis and
report preparation. Data collection will be done from
December 1998 through November 2000. Flow and
water-quality datawill be collected at the Rubicon
River inlet to, and outlet from, the lake and at selected
other inflows. These data will be used to describe the
hydrology and water budget of the lake, calculate an
annual phosphorus budget for the lake and evaluate
effects of loading changes on the lake's trophic status.
In-lake water-quality data will be provided by the Wis-
consin Department of Natural Resources.

PROGRESS (July 2001 to June 2002)

Water and phosphorous budgets were computed.
The Rubicon River was the dominant source of phos-
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phorus entering the lake. However, much of that phos-  PLANS (July 2002 to June 2003)
phorus (about 70 percent) got “short circuited” to the

lake's outlet. A data summary and progress report was A report in the Water-Resources Investigations
prepared for thelakedistrict. Datawerepublishedinthe  Report serieswill be published to describe the results of
annual report “Water Resources Data—\Wisconsin.” the study.
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MISCELLANEOUS MONITORING ASSOCIATED
WITH LAKES

COOPERATOR:

City of Muskego

Little Muskego L ake Management
District

Whitewater/Rice Lakes

Management District

Wind Lake Management District

Town of Baraboo

PROJECT CHIEF:
William J. Rose
LOCATION:

Statewide

PROJECT NUMBER:
WI 17302

PERIOD OF PROJECT:
October 1998—Continuing

PROBLEM

Monitoring miscellaneous, single hydrologic
aspects of lakes is needed, but does not warrant estab-
lishing separate projectsor subprojects. Thismonitoring
istypically narrow in scope, such as flow or loading
from asinglelaketributary or lake stage, and is usually
aprelude to, or follow-up from, a more comprehensive
lake study.

OBJECTIVE

The objectiveisto collect |ake stage, streamflow,
stream-water quality, and constituent load data as
needed. These lake-related monitoring efforts will be
managed and financially tracked in this subproject of
WI 17300.

APPROACH

Monitoring that fitsinto this subproject will be
done using appropriate standard USGS practices.

PROGRESS (July 2001 to June 2002)

Monitoring of flow, phosphorus loading, and sus-
pended-sediment loading to Little Muskego Lake at the
mouth of Jewel Creek continued. Monitoring of flow,
sediment and phosphorus from Big Muskego L ake con-
tinued. Flow in asmall tributory with intermittent diver-
sionsto Devil Lake was monitored. Water levelsin Big
Muskego, Whitwater, and Wind L akeswere monitored.

PLANS (July 2002 to June 2003)

Monitoring at last year's siteswill continue. Data
will be published in the annual reports “Water
Resources Data—Wisconsin” and “Water-Quality and
Lake-Stage Data for Wisconsin Lakes.”
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WISCONSIN LAKES, GREEN LAKE TRIBUTARY
MONITORING

COOPERATOR:

Green Lake Sanitary District
PROJECT CHIEF:
William J. Rose
LOCATION:

Green Lake County
PROJECT NUMBER:
WI 17303

PERIOD OF PROJECT:
October 1977-Continuing

PROBLEM

Silver Creek isthe primary source of phosphorusto
Green Lake. Continued documentation of suspended
sediment and phosphorus loads from major tributaries
helpsto explainthelake swater quality. Dataare needed
to determine changesin loads over time and loading
variability in relation to streamflow.

OBJECTIVE

The abjectives of this project are to determine sus-
pended sediment and phosphorus loadsin relation to
streamflow in selected tributaries to Green Lake.

APPROACH

Streamflow will be monitored continuously at
sel ected sites. Water-sediment sampleswill be collected
manually and by automatic samplers during storm run-
off. Suspended-sediment and nutrient concentrations
will be determined. Daily, monthly, and annual mean
suspended-sediment and nutrient loads will be com-
puted.
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PROGRESS (July 2001 to June 2002)

Streamflow and water quality were monitored at
the Silver Creek inlet to Green Lake and at the mouth of
White Creek. The Silver Creek siteis equipped with an
acoustic velocity meter, astage gage, and an automatic
water sampler. The White Creek siteis a conventional
stream-gaging site and is equipped with an automatic
water sampler. Streamflow, phosphorus, and sus-
pended-sediment loading to the lake were determined
for both sites.

A gage on the Puchyan River near the outlet of
Green Lakewas operated to monitor flow fromthelake.
Water sampleswere collected manually for phosphorus
analysis. Streamflow, load and concentration datawere
published in the report “Water Resources Data—\Wiscon-
sin, Water Year 2001.”

PLANS (July 2002 to June 2003)

Streamflow and water-quality monitoring at the
Silver Creek and White Creek inlets and at the Puchyan
River outlet will be continued. Streamflow, phosphorus,
and suspended-sediment loads will be published in the
annual report, “Water Resources Data—\Wisconsin.”



ASSESSMENT OF THE HYDROLOGY, WATER QUALITY, AND
PHOSPHORUS LOADING OF MUSKELLUNGE LAKE,
VILASCOUNTY

COOPERATOR:

Muskellunge L ake Association
(Little St. Germain Lake District)

PROJECT CHIEF:
William J. Rose

LOCATION:

North Central Wisconsin,
Vilas County

PROJECT NUMBER:
WI 17308

PERIOD OF PROJECT:
June 2000 to September 2002

PROBLEM

Members of the Muskellunge Lake Association are
concerned over the perceived deteriorating water qual-
ity of the lake. Available water-quality data collected
since 1973 indicate the lake is eutrophic with apossible
declining trend in quality. The sensitivity of the lake's
water quality to changes in nutrient loading associated
with additional residential development within the
lake's watershed is unknown. An understanding of the
hydrology of the lake and determination of the sources
and amounts of phosphorus entering and leaving the
lake are needed for eval uating management alternatives
and for the development of a comprehensive lake man-
agement plan.

OBJECTIVE

The objectives are to: (1) define the hydrology and
water budget of Muskellunge Lake, (2) determine
ground-water recharge areas for ground water discharg-
ing into the lake, (3) determine the phosphorus loads
from various sources and devel op a phosphorus budget

for the lake, (4) evaluate current |ake water quality
(trophic state) in relation to longer-term trends and to
current nutrient loading from external sources, (5) eval-
uate the effects of incremental increases or decreasesin
phosphorus loading on the trophic status of the lake.
These increases or decreases in loading would corre-
spond to what might result from various devel opment
and management scenario’s within the lake’s water-
shed, and (6) determine the spatial distribution of oxy-
gen within the lake during winter.

APPROACH

The study will consist of installation of instrumen-
tation for data collection, data analysis and interpreta-
tion, and report preparation. Datawill be collected from
May 2000 through October 2001. Lake water-quality
monitoring will begin in May 2000 and continue
through August 2001. Instrumentation needed for the
water and phosphorus budget determination will be
installed in October 2000. Datacollection for water and
phosphorus budget determination will be for one year
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November 2000 through October 2001. Lake water PLANS (July 2002 to June 2003)
quality dataand water and phosphorusinformation will
be evaluated through the use of several loading/water-
quality response modelsin WILMS (Panuska, 2000).
These models will assess the lake's sensitivity to incre-
mental increases or decreases in phosphorus loading.

Data from the study will be interpreted and
reported in aU.S. Geological Survey Water-Resources
Investigations Report.

PROGRESS (July 2001 to June 2002)

All data collection for the study were completed
November 30, 2001. Datawere archived and published
in the Wisconsin District’s two annual data reports.

Muskellunge Lake,
March 2001 vs. March 2002
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HYDROLOGICINVESTIGATION OF POWELL MARSH AND
ITSRELATION TO DEAD PIKE LAKE

90° 89° 52'30"

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEFS:

William J. Rose
James T. Krohel ski

46°07'30" —

LOCATION:

46°02'30" —

Vilas County
PROJECT NUMBER:

WI 17309

PERIOD OF PROJECT:
May 2000 to July 2002

PROBLEM

An extensive system of ditches and shallow ponds
was constructed in Powell Marsh in the 1950s. The
marsh isalarge part of Dead Pike Lake's watershed.
Lake-arearesidents are concerned that the ditch and
pond system has fostered the production of an iron pre-
cipitate and is damaging the aesthetic quality of thelake.
The hypothesisisthat iron, which islikely to be present
in wetland soils, is being mobilized by anoxic condi-
tions and locally increased ground-water gradients due
to ditch and pond construction. Once the reduced iron
reaches the main ditch draining to Dead Pike Lake, the
iron is oxidized, forming the precipitate.

OBJECTIVE

The objectives are to: (1) identify the chemistry
(parameters that govern iron) of water at various points
in the marsh, pond, aquifer, ditch, and |ake system, (2)
define the hydrology of the pond, marsh, aquifer, ditch,
and lake system, and (3) determine the effects of lower-
ing ground-water gradients near the ditch conveying the
iron precipitate to Dead Pike Lake.

2 4 MILES
1 I

T
2 4 KILOMETERS

o—To

WISCONSIN
EXPLANATION

Marsh
......... Ditch

APPROACH

A first phase of the study will consist of reconnais-
sance, identification of site chemistry, monitoring, and
development of a ground- water-flow model. The sec-
ond phase will consist of monitoring, and model cali-
bration and prediction. At the conclusion of the first
phase, a meeting will be held with WDNR personnel
and interested |ake-area residents to explain study find-
ings and plans for the second phase. The second phase
will include a report describing findings and results of
model prediction. The model will be available to
WDNR and the USGS, if required, will answer requests
for additional model runs.

PROGRESS (July 2001 to June 2002)

Thefinal interpretive report for the study has been
compl eted, approved, and published.

PLANS
Project is completed.
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REPORT

Krohelski, J.T., Rose, W.J., and Hunt, R.J., 2002, Hydrologic
investigations of Powell Marsh and its relation to Dead
Pike Lake, Vilas County, Wisconsin: U.S. Geological
Survey Water-Resources I nvestigations Report 02—
4034, 20 p.
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LAUDERDALE LAKESRESTORATION MONITORING

COOPERATOR:

Lauderdale Lakes Lake
Management District

PROJECT CHIEF:

Herbert S. Garn

LOCATION:

Walworth County

PROJECT NUMBER:

WI 17310

PERIOD OF PROJECT:
October 1998 to September 2002

PROBLEM

The Lauderdale Lakes Lake Management District
isimplementing actions and practices designed to
reduce nutrient loading to the lakes from agricultural
and near-shore residential sources. Actionsinclude wet-
land restoration and enhancement, stormwater manage-
ment practices, and lawn fertilization practicesto
demonstrate the feasibility of applying such techniques
for protecting or improving the water quality of lakesin
southeastern Wisconsin. The effectiveness of these
practicesis not known and needs to be determined.

OBJECTIVE

The objective isto conduct water monitoring
needed to assessthe results and effectiveness of selected
practices being implemented to reduce phosphorus
loading to these lakes.

APPROACH

Several types of monitoring will be conducted and
will be used to eval uate the effectiveness of practicesto

be installed around the lakes to improve runoff water
quality. Water-monitoring effortsinclude: (1) monitor-
ing continuous discharge, total phosphorus and solids
loads from an ephemeral tributary to Green Lake that
will be receiving treatments to improve runoff quality,
(2) monitoring in-lake water quality of Middle Lake to
describe and quantify lake water quality during the res-
toration period, and (3) monitoring surface runoff from
representative lawns around Lauderdal e L akes and
determining the effect of various lawn fertilizing prac-
tices on phosphorus content of lawn runoff. Use of reg-
ular fertilizer, use of non-phosphorus fertilizer, and no
fertilizer application are the practices that will be eval-
uated.

PROGRESS (July 2001 to June 2002)

Lawn runoff monitoring was conducted at 16 sites
during the growing season to determine nutrient con-
tent; two seasons of lawn monitoring were completed
on September 30, 2001. A total of 23 runoff eventswere
sampled over the two seasons and total phosphorus con-
centrations observed in lawn runoff samples had maxi-
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mums greater than 15 mg/L. Lawn fertilizer applica
tions did not affect nitrogen concentrations in runoff,
but did affect phosphorus concentrations. Lawn sites
with regular fertilizer applications had median phos-
phorus concentrations in lawn runoff that were greater
than those from nonphosphorus fertilizer sites and
unfertilized sites. Phosphorus concentrations in runoff
from nonphosphorus-fertilizer sites were similar to
those from unfertilized sites. Streamflow gaging and
water-quality monitoring of the ephemeral tributary on
the northeast side of Green Lake, and water-quality
monitoring of Middle Lake were also completed on
September 30, 2001. All data were reviewed for the
water year and published inthe annual datareport series
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“Water Resources Data—Wisconsin” and in thelake data
report for Water Year 2001. A report was prepared pre-
senting the results of nutrient concentrations in runoff
from lawn sites adjacent to Lauderdale L akes.

PLANS (July 2002—-June 2003)
Project is completed.
REPORTS

Garn, H.S., 2002, Effects of lawn fertilizer on nutrient con-
centration in runoff from lakeshore lawns, Lauderdale
Lakes, Wisconsin: U.S. Geological Survey Water-
Resources Investigations Report 02—4130, 6 p.



WATER QUALITY OF THE RED CEDAR LAKESIN RESPONSE
TO HYDROLOGIC AND PHOSPHORUS LOADING

COOPERATOR:
Town of Cedar Lake

PROJECT CHIEFS:

Dae M. Robertson
William J. Rose

LOCATION:

Washburn and Barron Counties
PROJECT NUMBER:

WI 17311

PERIOD OF PROJECT:
September 2000 to December 2002

PROBLEM

In order to establish realistic water-quality goalsfor
the Red Cedar L akes (Balsam, Red Cedar, and Heml ock
L akes) accurate nutrient loading estimates are needed to
enable water-quality modelsto be calibrated and used to
develop response curves for the lakes. With calibrated
models each lake' sresponse to incremental increases or
decreases in phosphorus loading can be eval uated.

OBJECTIVE

Theobjectives of thisproject areto: (1) quantify the
phosphorus and sediment loading into and out of Bal-
sam, Red Cedar, and Hemlock Lakes, (2) allocate the
loading of phosphorusto its major contributing areasin
the watershed or upstream lakes, and (3) determine the
response of these lakesto present and future phosphorus
loading scenarios. A better understanding of therelative
contributions of phosphorus from critical locations and
the response of the lakes to various scenarios will help
in the development of alake-management plan for the
Red Cedar Lakes.

APPROACH

Water quality will be sampled 6 times/year in Bal-
sam, Hemlock, and Red Cedar Lakes. To estimate the
nutrient loading at Birch Lake Outlet and Red Cedar
Outlet, daily streamflow will be measured and samples
will be collected 12 to 15 times per year. To estimate
nutrient loading from direct tributaries loading, two
sites (Hemlock Creek and Sucker Creek) will have
automated recording gages installed and will be sam-
pled with automatic water samplers. Phosphorus load
dataat the stream siteswill be used to estimate unit-area
loadsfor unmonitored portions of the basins. Thesedata
will be used to develop complete hydrol ogic and phos-
phorus budgets for each lake. Concurrent water and
phosphorus budgets for the lakes and in-lake water-
quality datawill be used to calibrate BATHTUB for the
lakes. The BATHTUB model will be used to estimate
the response of each of the lakesto various phosphorus-
loading scenarios.
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PROGRESS (July 2001 to June 2002)

All flow and water-quality datawere collected and
loads were computed from all gaged sites. Complete
loading from the watershed was estimated. Stream data
were compiled and published in the report “Water
Resources Data—Wisconsin, Water Year 2001.” Lake
data were compiled and published in “Water-Quality
and Lake-Stage Data for Wisconsin Lakes, Water Year
2001.”

Birch Lake

Balsam Lake

Red Cedar Lake

(SO

Hemlock Lake
Red Cedar River

Sucker Cr.

Pigeon Cr.

PLANS (July 2002 to June 2003)

The BATHTUB model will be developed for the
system and used to determine the response of each lake
to changes in nutrient loading. A summary report will
be prepared and published.

Sources of phosphorus
Ungaged input
Internal loading
— A4 Groundwater loading
—» Direct tributary input
>

- Input from precipitation

&  Streamgage

/./ Hemlock Cr.

Schematic for BATHTUB model for the Red Cedar Lakes
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ASSESSMENT OF PHOSPHORUS LOADING, WINTER ANOXIA,
AND STAGE REGULATION OF LITTLE ST. GERMAIN LAKE,
VILAS COUNTY

89°27'30" 89°22'30"

COOPERATOR:

AN 2 ) N

Little St. Germain Lake District
PROJECT CHIEFS:

William J. Rose
Dae M. Robertson

45°57'30" C

Study area

LOCATION:
10 miles west of Eagle River

PROJECT NUMBER: 45755
WI 17313

PERIOD OF PROJECT: / ‘

Little St. Germain Creek ~ ‘

August 1996 to June 2001

EXPLANATION
Land use or land cover
I Forest

[ Wetland

[ Cranberry bog

Il Urban
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3 water
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0 il 2 MILES

2 KILOMETERS

| 0 1

PROBLEM

Little St. Germain Lake consistsof four main basins
(East Bay, Upper East Bay, South Bay, and West Bay)
separated by narrows. Muskellunge Creek, the lake's
only inlet stream, enters East Bay. A dam at the lake's
outlet is used to regulate lake stage and flow from South
Bay. Hence, the net flow of water isfrom East Bay to
South Bay. Summer water quality ranges from good to
very good inthe West Bay, fair to good in the South Bay,
and poor to very poor in the East Bay, based on monitor-
ing from 1992-1994. Dissolved oxygen was absent at
the South Bay monitoring site in late winter each year
from 1992-1994. The areal extent and cause of the oxy-
gen problem was identified in studies from 1994-2000.
The Lake District is considering various measures to
improve lake water quality. These include aeration of
Upper East and South Bays in winter and possible treat-
ment of Muskellunge Creek water before it enters the
lake.

OBJECTIVE

The primary objectives of this project are to:
(2) continue the water-quality trend monitoring at sites

@ stream-sampling site

in the four main basins of the lake, (2) continue moni-
toring to determine water and phosphorusloading to the
lake from Muskellunge Creek, (3) identify sources of
phosphorus to Muskellunge Creek, (4) determine spa-
tial and temporal distribution of oxygeninwinter before
and after installation of aeration systems, (5) model
ground-water/lake-water interaction and estimate |oad-
ing of phosphorus to lake from ground water, and

(6) synthesize al data, new and old, to evaluate the
effectiveness of aeration systems and refine lake water
and phosphorus budgets.

APPROACH

The Lake's water and phosphorus budgets will be
defined to better resolution than in previous studies. In
particular, ground-water inflow and outflow will be
guantified through modeling aided by data from pie-
zometersinstalled around the lake's perimeter. Deter-
mination of inflow to the lake from Muskellunge Creek
will beimproved by the operation of acontinuous stage
monitor. Measurements of flow and phosphorus con-
centration will be made at threelocations along Muskel -
lunge Creek to identify general source areas for
phosphorous. Phosphorus loading from ground water
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will be based on data from sampled near-lake piezome-
ters and inflow estimates generated by the ground-
water model (GFLOW). Lake-water quality trend mon-
itoring will continue at the four main basins of thelake.
M easurements will be made to determine the spatial
and temporal distribution of oxygen in winter before
and after installation of aeration systems. All new and
old datawill be synthesized to evaluate the effective-
ness of the aerations systems and to refine lake water
and phosphorus budgets.

PROGRESS (July 2001 to June 2002)

Datamonitoring continued as scheduled. TheLake
Digtrict installed aeratorsin the Upper East Bay and
Northeast Bay.

Little St. Germain Lake

South Bay

0 2000

Second
South Bay

Outlet
Dam

EXPLANATION

01— Depth, in feet i\.{ Primary lake-sampling site

<> Auxiliary lake-sampling site
20

40

55
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Upper East Bay

PLANS (July 2002 to June 2003)

A third aerator will be installed in the South Bay.
Monitoring will continue as scheduled.

REPORTS

Robertson, D.M. and Rose, W.J., 2000, Hydrology, water
quality, and phosphorus loading of Little St. Germain
Lake, Vilas County, Wisconsin: U.S. Geological Survey
Water-Resources I nvestigations Report 0042009, 8 p.
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ASSESSMENT OF THE WATER QUALITY, HYDROLOGY,
AND BIOLOGY OF GENEVA LAKE

COOPERATOR:

Geneva Lake Environmenta
Agency

LOCATION:

Walworth County
PROJECT NUMBER:
WI 17314

PROJECT CHIEF:
Dale M. Robertson

PERIOD OF PROJECT:
March 1997—Continuing

Base map

PROBLEM

Concerns have arisen over the potential declinein
the water quality of Geneva L ake because of increased
urban devel opment and recreational use. The public per-
ception isthat the water quality of GenevalLakeis
declining; however, little direct evidence is available to
support or deny the perceptions. To reducetheimpact on
thelake, efforts are being madeto decrease the point and
nonpoint-source pollution to the lake. However, more
water-quality and biological information are needed to
determine which pollution prevention strategies will be
most cost effective.

OBJECTIVES

The objectives of this project are to: (1) document
thewater quality and planktonic populationsin thelake,
(2) estimate phosphorus and sediment loading to the
lake, (3) determine the historical water quality of the
lake by examining lake sediments, and (4) construct
hydrologic and phosphorus budgets for the lake.
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in Walworth County
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digitized from U.S. Geological Survey 7.5-minute
(1:24,000) quadrangle maps.

APPROACH

Phosphorus and streamflow were monitored at two
locations upstream of Geneva Lake and at the outlet
from which loads of phosphorusto and from the lake
were estimated. Water quality and plankton populations
were monitored from 1997 to the present. Nutrient and
phosphorus budgets will be constructed for the lake.
Sediment cores will be analyzed to estimate sedimenta-
tion rates and the historical water quality of the lake.
Eutrophication models will be used to evaluate various
nutrient load scenarios.

PROGRESS (July 2001 to June 2002)

L ake sampling continued at the deep hole in the
West Basin. Lake datawere compiled for publicationin
the report, “Water Resources Data—\Wisconsin, Water
Year 2001 and “Water-Quality and Lake-Stage Data
for Wisconsin Lakes, Water Year 2001.” A phosphorus
budget was constructed for the lake. Nutrient load
reduction scenarios were modeled for the lake using
WILMS. A dynamic model was configured for the lake
and used to estimate evaporation and examine changes
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in dissolved oxygen concentrations. Sediment cores
were analyzed and the results were published. A Water-
Resources I nvestigations Report was published sum-
marizing the results of the project.

PLANS (July 2002 to June 2003)

Approximately monthly lake sampling in the west
bay will continue. Lake datawill be continued and com-
piled and published in the Water Resources Data—\Wis-
consin reports.

1998 Inflow

Ground water
8%

Precipitation
48%

Stormflow
24%

Baseflow
21%

Total - 37,500,000 cubic meters

REPORTS

Elder, J.F., Robertson, D.M., and Garrison, P.J., 2000, Chem-
ical composition of surficial depositsin Geneva Lake,
Wisconsin. U.S. Geological Survey Fact Sheet 12100,
4p.

Robertson, D.M., Goddard, G.L., Mergener, E.A., Rose, W.J.,
and Garrison, P.J., 2002, Hydrol ogy and water quality of
Geneva Lake, Walworth County, Wisconsin; U.S. Geo-
logical Survey Water-Resources |nvestigations Report
02-4039, 73 p.

1998 - Phosphorus Input

Septic
systems
2.8%

Waterfowl

1229 Precipitation
.£7/0

11.2%

Ground
water
0.7%

Tributaries
73.0%

Total - 3,200 kilograms

Hydrologic and phosphorus budgets estimated for Geneva Lake during water year 1998. These data were used to develop

water-quality models for the lake.
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DETERMINATION OF STREAMFLOW, PHOSPHORUS, AND
SOLIDSLOADSENTERING AND LEAVING SINISSIPPI LAKE,
DODGE COUNTY

COOPERATOR:

Village of Hustisford

PROJECT CHIEF:

David J. Graczyk

LOCATION:

Central Dodge County
PROJECT NUMBER:

WI 17317

PERIOD OF PROJECT:
December 2001 to September 2003

PROBLEM

Sinissippi Lake was formed in 1845 by construc-
tion of adam on the Rock River south of Horicon
Marsh. The watershed area for the shallow (average
depth 4.5 ft.) 2,855 acre lake is about 511 square miles.
The lake is hypereutropic with phosphorus concentra-
tionsranging from 200 to 400 micrograms per liter. Sec-
chi depths during summer average about 0.2 meters.
Local, state, and federal source agencies are concerned
with the quality of Lake Sinissippi. Basic data are lack-
ing to define the sources and madnitude of streamflow,
phosphorus, and solids entering and leaving Sinissippi
Lake.

OBJECTIVE

The objective of this project isto provide a quanti-
tative understanding of solids and phosphorus loads
entering Sinissippi Lakefrom the Rock River at Horicon
and Dead Creek, and leaving Sinissippi Lake at the out-
let in Hustisford.

APPROACH

Streamflow, phosphorus, and suspended-solids
load monitoring will be done at Rock River at Horicon
and Hustisford and Dead Creek near Hustisford. A
stream gage, employing conventional stage-discharge
rating techniques will beinstalled at Rock River at Hus-
tisford. The Rock River at Horicon and Dead Creek
near Hustisford will be equipped with an acoustic
velocity meter (AVM) gage because flat gradients pre-
clude conventional gaging. Sampleswill be collected
by an automatic sampler at Dead Creek and by manual
sampling at the two Rock River sites. Loadswill be cal-
culated using streamflow-concentration-integration
techniques.

PROGRESS (July 2001 to June 2002)

Monitoring sites were installed at the three sites.
The monitoring sites are: 05424057 Rock River at Hori-
con, 05424075 Dead Creek at Arrowhead Trail near
Hustisford, and 05424082 Rock River at Hustisford. All
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stations were installed and operational on December 1,
2001. Water-quality samples were collected at each of
the sites during non-event periods on a bi-weekly and
monthly schedule (winter periods). Water sampleswere
collected more frequently during runoff events.
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PL ANS (July 2002 to June 2003)

Monitoring of the sites will continue through the
2002 water year and continue through November 2002.
Daily streamflow, total phosphorus and suspended sol-
ids loads will be calculated. All datawill be published
in the annual data report “Water Resources Data—Wis-
consin, Water Year 2002.”



HYDRODYNAMIC DATA COLLECTION FOR THE DESIGN

OF MC COOK

COOPERATOR:
U.S. Army Corps of Engineers

PROJECT CHIEFS:

Dae M. Robertson
Gary P. Johnson

LOCATION:

Chicago, Illinois; Urbana, Illinois;
and Snake River, Washington

PROJECT NUMBER:
WI 17318

PERIOD OF PROJECT:
1994—Continuing

Stage 2

McCook Reservoir

PROBLEM

The U.S. Army Corps of Engineersisdesigning a
flood-control reservoir (McCook Reservoir) to store
excess stormwater and sewage from combined sewer
overflows (CSQO’s) as part of the Chicagoland Under-
flow Plan/Tunnel and Reservoir Plan. During storm
events, CSO’swill be diverted through dropshaftsinto a
series of deep tunnels and into the reservoir. The CSO’s
will be stored in the reservoir until the water can be
treated. A coarse-bubble aeration system is being
designed by the Corpsto prevent stratification and
anoxic conditions from developing in the reservoir. Sub-
mersible mixers, surface mixers, and/or other devices
may also be required to enhance water movement in the
reservoir. The aeration/mixing system will be designed
based on results from simulations of a finite-volume
numerical model being devel oped by the Corps for sim-
ulating three-dimensiona incompressible flow
extended to compute the flow produced by bubble aera-
tors. To test the ability of the model to help design the
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aeration/mixing system, hydrodynamic data are needed
to help verify the accuracy of the model.

OBJECTIVES

The abjectives of this project areto: (1) collect
hydrodynamic data (vel ocity and mixing patterns) from
laboratory tanks, and shallow (Egan Quarry, I1.) and
deep (Lower Granite Lock on the Snake River, Wash.)
systems, (2) test some of the assumptions used in the
three-dimensional model, and (3) review the design
reports and model simulations by the Corps.

APPROACH

The general approach in this project isto collect
datato demonstrate mixing patterns (velocity datawith
acoustic doppler velocimeters and acoustic doppler cur-
rent profilers augmented with dyes and water-quality
data) inlaboratory testsat the U.S. Army Corpsof Engi-
neers, Waterways Experiment Station, Miss. and at
Urbana, lIl., inashallow lake (Egan Quarry, I11.), and in
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adeep system (Lower Granite Lock onthe SnakeRiver,
Wash.). One-dimensional aeration models will be
applied in the shallow and deep systemsto aid in choos-
ing sitesfor data collection. These datawill be used by
the Corpsto evaluate the accuracy of their three-dimen-
sional model. One-dimensional aeration models will
also be applied to test some assumptions required in
modeling the mixing in McCook Reservoir. Data will
also be collected in the deep system to determine the
rate of oxygen transfer from the bubblesin the aeration
system.

PROGRESS (July 2001 to June 2002)

Tests at the Waterways Experimental Station and
in Egan Quarry were completed in previous years.
Experiments in the test tank in Urbana were run and
will continue. The final site for the deep water experi-
ments was chosen at the Lower Granite Lock on the
Snake River, Wash.

PLANS (July 2002 to June 2003)

Experiments in the test tank in Urbanawill be
completed. All deep-water experiments will be

designed and conducted (sampling planned during Feb-
ruary and March, 2003).

REPORTS

Johnson, G.P, Hornewer, N.J., Robertson, D.M., and Olson,
D.T., 2000, Methodol ogy, data collection, and data anal-
ysisfor determination of water-mixing patterns induced
by aerators and mixers: U.S. Geological Survey Water
Resources Investigations Report 004101, 72 p.

Robertson, D.M., 2000, One-dimensional simulation of strat-
ification and dissolved oxygen in McCook Reservoir,
Illinois: U.S. Geological Survey Water Resources Inves-
tigations Report 004258, 17 p.

Hornewer, N.J., Johnson, G.P,, Robertson, D.M., and Hondzo,
M., 1997, Field-scale tests for determining mixing pat-
terns associated with coarse-bubble air diffuser configu-
rations, Egan Quarry, Illinois, in Environmental and
Coastal Hydraulics: Protecting the Aquatic Habitat, Pro-
ceedings of the International Association of Hydraulic
Research, San Francisco, Calif., USA, p. 57-63.
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Simulated water temperature distribution in McCook
Reservair, Illinois, with and without aeration.
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RESPONSE OF THE ST. CROIX RIVER POOLSTO VARIOUS
PHOSPHORUS LOADING SCENARIOS

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEFS:

Dae M. Robertson
Bernard N. Lenz

LOCATION:

St. Croix National Scenic Riverway
PROJECT NUMBER:

WI 17319

PERIOD OF PROJECT:
December 2001 to September 2002

PROBLEM

TheSt. Croix Nationa Scenic Riverway, Wisconsin
and Minnesota, is one of the original eight components
of the National Wild and Scenic Rivers Act. Dueto the
proximity of this areato the Minneapolis/St. Paul, Min-
nesotametropolitan area, the Riverway has experienced
increased use and developmental pressure. Several
pools arein the lower 100 km of the Riverway. Pres-
ently, each of the poolsin the lower reach of the River-
way is eutrophic to hypereutrophic because of high
nutrient loading, primarily phosphorus loading. To pro-
tect these pool s, managing agencies understand the need
to limit phosphorus loading to the pools; however, it is
not known how the pools will respond to changesin
phosphorus loading.

OBJECTIVE

The objectives of this project are to calibrate and
apply the BATHTUB model to the &t. Croix River pools
to provide a better understanding of the sensitivity and

Location of study area
in Wisconsin and '
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Base map: Seaber and others, 1986.
Land use/land cover: Anderson and others, 1976,

expected response of each of the poolsto decreased and
increased phosphorus loading. In future studies, the cal -
ibrated model can be used to evaluate the effects of spe-
cific management scenarios supplied by the Basin
Team.

APPROACH

To determine the sensitivity of each of the St. Croix
River pools to decreases and increases in phosphorus
loading, the BATHTUB model will be calibrated using
pool and tributary data collected in previous studies
(WI121300: Lenz, B.N., Robertson, D.M., Falon, J.D.,
and Ferrin, R., 2001, Nutrient and suspended-sediment
loads and benthic invertebrate datafor tributariesto the
. Croix River, Wisconsin and Minnesota, 1997-99:
U.S. Geological Survey Water-Resources Investiga-
tions Report 014162, 57 p.). Two separate BATHTUB
models will be attempted to be devel oped; one model
for St. Croix Falls Reservoir and one for Lake Malla-
lieu/Lake St. Croix. Water quality in the various pools
may respond differently during various flow regimes;
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therefore, sensitivity and scenario evaluationsfor totalk PROGRESS (July 2001 to June 2002)

phosphorus and chlorophyl| a concentrations and water _ .
clarity will be performed for 1999, and also for aperiod All modeling was completed and draft of final
report isin review.

with relatively low flows throughout the basin (using
flow data from 1988) and for a period with relatively

high flows throughout the basin (using flow datafrom ~ PLANS (July 2002 to June 2003)
1996). During each of these flow regimes, phosphorus LR fi

loading from each tributary will be estimated by use of Publish findl report.

flow-to-load relations based on 1997-99 data, and |oad-

ing from other sources will be assumed to be similar to

that estimated for 1999.

Lake Mallalieu - Algal Bloom Response - 1999 Flows

Bloom Occurrence, %

Change in the occurrence of algal blooms (percent of days from May through Septem-
ber) as afunction of phosphorus loading and how an algal bloom is defined, on the
basis of BATHTUB simulations.
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ASSESSMENT OF THE HYDROLOGY, WATER QUALITY,
AND BIOLOGY OF DELAVAN LAKE

COOPERATOR:

Town of Delavan

PROJECT CHIEFS:

Dae M. Robertson
Gerald L. Goddard

LOCATION:

Walworth County
PROJECT NUMBER:
WI 18101

PERIOD OF PROJECT:
August 1983—-Continuing
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PROBLEM

Eutrophication of Delavan Lake has accelerated
since the 1940s, resulting in a hypereutrophic lake with
severe blue-green algae blooms. Extensive rehabilita-
tion efforts were implemented from 1990-1993 to
improvethelake' swater quality. Monitoring of the lake
and nutrient and sediment loadsto thelakeis continuing
to determine the effectiveness of rehabilitation effort
and guide future management decisions.

OBJECTIVE

Theobjectives of thisproject areto: (1) quantify the
effectiveness of rehabilitation efforts by measuring
streamflow and nutrient and suspended sediment loads
at Jackson Creek tributary near Elkhorn, Jackson Creek
at Mound Road (wetland outlet), Delavan Lake Inlet at
Highway 50, and at the lake's outlet, (2) measure water
quality, and plankton populations in the lake, and (3)
determine the trapping efficiency of the wetland for
phosphorus and suspended sediment.

APPROACH

Nutrients, suspended sediments, and streamflow
are monitored at Jackson Creek tributary, the wetland
outlet at Mound Road, at Highway 50, and the lake out-
let. Nutrient concentrations, dissolved oxygen, water
temperature, pH, specific conductance, and planktonic
populations are monitored within the lake. The effec-
tiveness of the wetland is estimated by examining
changes in the morphometry of the wetland ponds and
changesin phosphorus and suspended sediment export
at Mound Road.

PROGRESS (July 2001 to June 2002)

Streamflow was monitored continuously at three
inflow sitesand at one outflow site. Water sampleswere
collected monthly and during storm runoff events at all
stream sites. Water samples were analyzed for nutrients
and suspended sediment. Thewater quality at the center
of the lake was monitored. The 2001 water-year data
were compiled and published in USGS annual reports,
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“Water Resources Data-\Wisconsin, Water Year 2001”
and “Water-Quality and L ake-Stage Datafor Wisconsin
Lakes, Water Year 2001.” Lake phosphorus concentra-
tionsin 1996-2001 were similar to those prior to reha-
bilitation that was completed in 1993; however,
summer water clarity was greater and chlorophyll a
concentrations approached conditions similar to those
prior to lake rehabilitation. Additional sediment deposi-
tion was measured in the wetland ponds.

PLANS (July 2002 to June 2003)

The monitoring program will be continued. Data
will be compiled for publication.

REPORTS

Robertson, D.M., Goddard, G.L., Helsel, D.R., and MacKin-
non, K.L., 2000, Rehabilitation of Delavan Lake, Wis-
consin; Lake and Reservoir Management, v. 20, no. 1,
p. 155-176.

Panuska, J.C., and Robertson, D.M., 1999, Estimating phos-
phorus concentrations following alum treatment using
apparent settling velocities: Lakes and Reservoir Man-
agement, v. 15, no. 1, p. 28-38.

Robertson, D.M., Elder, J.F,, Goddard, G.L., and James, W.F,,
1998, Dynamics in phosphorus retention in wetlands

upstream of Delavan Lake, Wisconsin; Lakesand Reser-
voir Management, v. 14, no. 4, p. 466-477.

Elder, J.F.,, Manion, B.J., and Goddard, G.L., 1997, Meso-
cosm experimentsto assessfactors affecting phosphorus
retention and release in an extended Wisconsin wetland:
USGS Water-Resources | nvestigations Report 97-4272,
14 p.

Goddard, GL., and Elder, J.F., 1997, Retention of sediments
and nutrients in Jackson Creek Wetland near Delavan
Lake, Wisconsin, 1993-95, USGS Water-Resources
Investigations Report 97-4014, 22 p.

Elder, J.F., and Goddard, GL., 1996, Sediment and nutrient
trapping efficiency of a constructed wetland near Dela-
van Lake, Wisconsin, 1993-1995: U.S. Geologica Sur-
vey Fact Sheet 232-96.

Raobertson, D.M., Field, S.J, Elder, J.F., Goddard, G.L., and
James, W.F., 1996, Phosphorus dynamics of Delavan
Lakeinlet in southeastern Wisconsin: U.S. Geological
Survey Water-Resources | nvestigations Report
96-4160, 18 p.

Field, S.J., and Duerk, M.D., 1988, Hydrology and water
quality of Delavan Lakein southeastern Wisconsin: U.S.
Geological Survey Water-Resources Investigations
Report 87-4168, 61 p.
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MERCURY TEAM

Mission

The mission of the Wisconsin District Mercury
Research Laboratory (WDMRL) isto provide a better
overall understanding of mercury contamination of
aguatic ecosystems by conducting scientific studiesand
providing expert assistance to the USGS and other state
and Federal agencies. Assistance is provided through
consultation, drafting and reviewing proposals, field
sampling, sample analysis, interpreting data, and draft-
ing reports. We strive to provide the best possible data
and service by remaining on the cutting edge of mercury
research, and maintaining a state-of-the-art mercury
analysis laboratory

Team Members

David P. Krabbenhoft, Research Hydrol ogist/
Geochemistry

Mark L. Olson, Biologist

John F. DeWild, Hydrologic Technician

Shane D. Olund, Chemist

Paul D. Sternhagen, Hydrologic Technician

Todd M. Rudolph, Contract

M.T. Tate, Contract

PROJECTS
Florida Everglades mercury cycling, Wl 19700 .............. 90
National mercury project, W1 22900..........cccoeevvrrvrvreernnns 92

Sampling pore watersin a wetland at the Experimental Lakes
Area, Ontario Canada.

USGSField Team at the Mercury Experiment to
Assess Atmospheric Loading in Canada at the U.S.
(METAALICUS) project site.
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FLORIDA EVERGLADES MERCURY CYCLING

COOPERATOR:

U.S. Geologica Survey,
Reston, Virginia

PROJECT CHIEF:
David P. Krabbenhoft
LOCATION:

Florida Everglades
PROJECT NUMBER:
WI 19700

PERIOD OF PROJECT:
January 1995—Continuing

——\@'
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National
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Satellite and field location maps of the Everglades Mercury Research site.

PROBLEM

Mercury contamination is one of the largest poten-
tial health risksto aquatic organisms, predatory animals,
and humans. This great concern is the result of two
observations: (1) mercury biomagnifiesin the food
chain to toxic concentrations even though it is found at
very low agueous concentrations, and (2) the principal
source to most areas is atmospheric deposition. Thus,
almost any aquatic ecosystem with afood chainis
potentially susceptible to mercury contamination.

OBJECTIVE

The overall objective of this project isto providea
better understanding of the mercury contamination
problem in the Florida Everglades and other aquatic
ecosystems. Specific processes will be investigated,
including particle and dissolved transport, volatiliza-
tion, methylation, and interactions with dissolved
organic carbon.

90 Mercury Team

APPROACH

Mercury contamination of the Florida Everglades
has been recognized as a serious problem for over a
decade, yet solutionsto the problem have remained elu-
sive. Research conducted by the Wisconsin District
Mercury Research Laboratory from 1995 to 2000 on the
factors leading to high levels of mercury bioaccumula-
tion reveal ed that in addition to mercury inputs, sulfate,
phosphate, and organic carbon loading from upstream
point sources, as well as water-level management, all
likely contribute to the problem. To aid in the decision-
making process for the Consolidated Everglades Resto-
ration Program (CERP), which is an interagency pro-
gram charged with developing the restoration plan for
the Everglades, we have taken anew direction in our
research to directly evaluate the relative importance of
each of the co-factors. Briefly, wehaveinstalled 75 wet-
land enclosures at five sites in the Everglades, and
within them we are performing chemical addition stud-
ies using stable isotopes of mercury, sulfate, phosphate
and organic carbon to quantify the dose response of



each to the formation of methylmercury and bioaccu-
mulation in the food web. Following each amendment,
sediment, surface water, pore water, plant, and fish
samples are collected at severa timeintervals for peri-
ods up to six months. With thistype of information, we
will be able to provide amuch clearer quantitative con-
text of the relative importance of each of the contribut-
ing factors to the mercury problem, and agencies
responsiblefor direction. Evergladesrestoration efforts
can more reliably make decisions on what preventive
actions can made with regard to mercury toxicity inthe
Everglades.

PROGRESS (July 2001 to June 2002)

In November 2001, weinitiated for thefirst timea
full scale experiment of our dosing studies. The experi-
ment was run through February 2002, and included
three complete sampling periods during course of the
study. Currently, we are analyzing the large number of
samples that were generated from this experiment.
Samples are analyzed on the new Inductively Coupled
PlasmaMass Spectrometer (ICPM S) that isoperated by

the Mercury Studies Team, in the Wisconsin District
Office. Early results suggest that there were significant
responsesto each chemical amendment, including some
responses that were not anticipated. At the conclusion
of the dosing study, a sediment-core incubation study
wasinitiated to test the response of drying and rewetting
cores to the production of methylmercury, which we
observed in the natural environment after dry periods.
This experiment is scheduled to continue through the
end of May 2002.

PLANS (July 2002 to June 2003)

Plansfor thistime period call for the analysis of al
the samples collected during the recent study, and the
samples generated from the ongoing core-incubation
experiment. Once al the sample results are available,
wewill prepareat |east threereportson our resultsinthe
format of scientific journal papers. The interpretations
and final conclusions of these experiments may be used
to guide future tests to further evaluate the Everglades
mercury problem and what can be done to mitigate its
impact.

USGSfield crews sampling in the Everglades.
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NATIONAL MERCURY PROJECT

COOPERATOR:

Toxic Substances Hydrology
Program

PROJECT CHIEF:
David P. Krabbenhoft
LOCATION:

Nationwide

PROJECT NUMBER:
WI 22900

July 2001 to June 2006

PERIOD OF PROJECT: N
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PROBLEM

Mercury (Hg), which is distributed primarily by
atmospheric pathways, is a global pollutant that we are
still working toward trying to understand the magnitude,
controlling factors, and its potential effects on ecosys-
tems and humans. Consumption advisories for Hg-con-
taminated fish are currently in place for 41 United
States. In some states, including Wisconsin, the problem
iSso acute that statewide advisoriesfor the consumption
of all sport fish have been issued. Despite increased
awareness of the problem, it remains unclear whether
current Hg rel eases, or ecosystem sensitivity to Hg load-
ing controls the distribution of problem spotsin the
United States, and what positive outcomes might be
realized from proposed Hg emissions reductions by the
U.S. Environmental Protection Agency.

OBJECTIVE

The overall goals of this project are to seek to clar-
ify the broader mercury problem from a scientific and
resource management perspective, and provide infor-
mation that will aid decision makers on what should be

92 Mercury Team

donetoimprove environmental Hg conditions. Specific
tasks we are undertaking to achieve these goals are to:
(2) fill critical data gaps that currently hinder amore
complete understanding of mercury contamination
across the United States, and (2) conduct research that
will allow for a better quantitative understanding rel at-
ing mercury releases to the environment and contami-
nation levels in aguatic food webs.

APPROACH

To achieve these goal's, the Wisconsin District Mer-
cury Research Team is conducting avariety of field-ori-
ented studies. First, in the summer of 2002 we are
continuing our collaboration with the NAWQA pro-
gram to collect fish, water and sediment samples from
acrossthe United Statesin avariety of watershed types.
This synoptic type sampling will be followed by more
intense sampling efforts afew of the watersheds where
the goal will be to provide a detailed understanding of
the processes that control mercury bioaccumulation in
food webs. In addition, the Mercury Research Teamis
involved in two “mercury-loading” studiesin the Ever-



glades of Florida and the Experimental Lakes Area
(ELA) of Ontario, Canada, whereby the overall goal is
to establish what the mercury dose to bioaccumulation
responseisfor natural systemsusing traceable amounts
of mercury stable isotopes. Previously, research of this
kind has been conducted in laboratories or controlled
environments where the natural response was not ade-
quately represented. For the study site in Canada, we
are dosing an entire watershed with three different sta-
ble isotopes of mercury (1%Hg, 2©Hg, and 2%Hg),
which are being added to the wetland, upland forests,
and lake, respectively. By applying different stable iso-
topes to the three major components of the watershed,
wewill be ableto track where the mercury comesfrom,
and at what time scales, that accumulates in fish.

PROGRESS (July 2001 to June 2002)

In the summer of 1998 the Wisconsin District Mer-
cury Research Laboratory and the Toxic Substances
Hydrology and National Water-Quality Assessment
(NAWQA) Programs conducted a national sampling of
fish, sediment and water from 106 sites that were
locatedin 21 NAWQA study basins. Thiseffort wasthe
first of itskind, and provided many insightsinto the
level of mercury contamination acrossthe United States
that had never been documented. In the spring of 2002,
asimilar effort will be conducted at about 140 sites
located in 14 study basins across the United States.

We are now into our second year of dosing stable
isotope studies in the Everglades, and one year of full
i sotope application to the whole watershed study in
Canada. After each dosing, intense sampling is con-
ducted to follow the pathways for the isotopes through
the ecosystem, and the transformation sitesand ratesfor
methylmercury production. Samples are analyzed at the
Wisconsin District Mercury Research Laboratory using
the inductively coupled, quadra pole mass spectrometer
that is capable of distinguishing among the i sotopes of
mercury at very low levels of addition.

PLANS (July 2002 to July 2003)

Plans for thistime period call for continued sam-
pling efforts at the 14 NAWQA study basins, but in a
much more detailed manner to evaluate why some
basins exhibit high levels of mercury biocaccumulation
and others low. Thiswork will be conducted collabora-
tively with the NAWQA program, National Research
Program, and scientists from the Biological Resources
Discipline. Analytical resultsfrom samples collected in
2002 will be used to identify the sites of more detailed
examination. Once all the sample results are available,
wewill prepareat least threereportson our resultsin the
format of scientific journal papers. The interpretations
and final conclusions of these experiments may be used
to guide future tests to further evaluate where and what
kind of additional studies need to be conducted.

Sampling at Mokowanis Lake, Glacier National Park, during the High
Elevation Lakes Sudy of 1999.
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MULTIDISCIPLINARY WATER-QUALITY ASSESSMENT

Mission

The Multidisciplinary Water-Quality Assessment
Team conducts studies of the physical, chemical, and
biological components of hydrologic systems. Investi-
gations focus on water-quality issues, utilize new tech-
nologies and techniques, and are conducted over awide
range of spatial and temporal scales. The goal of the
team isto understand the interactions among compo-
nents of hydrologic systems and their relations to water
quality in order to enhance the management of water
resources.

Team Members

Morgan A. Schneider, Hydrologist

Charlie A. Peters, Hydrologist

Dae M. Robertson, Research Hydrologist
Faith A. Fitzpatrick, Research Hydrol ogist
Barbara C. Scudder, Hydrologist

Daniel J. Sullivan, Hydrologist

Jana S. Stewart, Geographer

Kevin D. Richards, Physical Scientist

Brett M. Esser, Hydrologic Technician
Judith C. Thomas, Hydrol ogist

KristaA. Stensvold, Hydrologist

Matthew W. Diebel, Hydrologic Technician
Elisa A. Graffy, Environmental Policy Specialist
Sharon A. Fitzgerald, Research Hydrol ogist
Michelle A. Lutz, Physical Scientist

Raobert A. Rose, Geographer
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INTERAGENCY METHODS AND DATA
COMPARABILITY BOARD (MDCB)

COOPERATOR:
U.S. Geologica Survey
PROJECT CHIEF:
Charles A. Peters

IDEXX e« ARS ¢ USFWS ¢ Arizona DEQ ¢ AWWA ¢ Argonne * Tetra Tech « ETC2 ¢ DynCorp ¢ RTI

* USEPA * USGS * DOE ¢ NOAA * USCOE * USDA ¢ NIST * NRCS * CDC* New York DOH « VA DEQ *

LOCATION:

Comprised of individuals from

MUD e« NELAC

throughout the United States

Bay

PROJECT NUMBER:

= Comparability Board ‘

Mcthods & Data

¢ East

Delaware

WI 00303

PERIOD OF PROJECT:
April 1998 to April 2003

PROBLEM

Significant resources are spent to monitor water
quality inthe United States. The methods used to collect
water samples and to analyze the samples collected vary
between the collecting authority. The data obtained
using the various methods may not be comparable and
therefore monitoring entities may collect duplicate data.

OBJECTIVE

A nationwide partnership of water-monitoring
authorities from Federal and State agencies, tribes,
municipalities, business and industry, academia, and
others with expertise in environmental monitoring has
been assembled to coordinate and provide guidance for
implementation of avoluntary, integrated, nationwide
monitoring strategy that will provide comparable data.

APPROACH

The MDCB holds quarterly meetingsto discussthe
progress and plans of work groups formed to develop

NWQMC - National Water Quality Monitoring Council

River Basin

CA DTS » CMA ¢ Eastman * Merck « APHL * New Jersey GS ¢ CSU ¢ KSU * US Navy « AMSA ¢« HRSD

[dA U

Commission ® Wisconsin DNR ¢ ASTM e Standard Methods * Hach * VG Elemental

consensus positions regarding issues related to sam-
pling and analytical approaches. The eight work groups
(Performance Based Systems, National Environmental
Methods Index, Laboratory Accreditation and Field
Certification, Biological Methods, Nutrient Methods,
Water Quality Data Elements, New Technologies, and
Publicity and Outreach) establish work plans and meet
via conference calls and at the quarterly MDCB meet-
ings to accomplish work plan objectives.

PROGRESS (July 2001 to June 2002)

The USGS Methods Board co-chair is responsible
for maintaining a public and internal board website,
developing work plans, organizing meetings and con-
ference calls, preparing meeting minutes, assisting with
the preparation of position papersand pilot studies, pre-
paring outreach products, and providing guidance for
and participating in other MDCB activities. The co-
chair aso participates as a member of the National
Water Quality Monitoring Council (NWQMC), asa
member of the NWQMC steering committee, and as a
co-chair for the National Monitoring Conferences.
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PLANS (July 2002 to April 2003)

The co-chair will continue to maintain a public
website, develop work plans, organize meetings and
conference calls, prepare meeting minutes, assist with
the preparation of position papersand pilot studies, pre-
pare outreach products, and provide guidance for and
participate in other MDCB activities. The co-chair also
participates as amember of the National Water Quality
Monitoring Council (NWQMC), and as a member of
the NWQMC steering committee.

REPORTS

MDCB, 1998, National Methods and Data Comparability
Board: Collaboration and Comparability, Fact Sheet.

Eaton, A. and J. Diamond, 1999, Reservoir Dogs and Perfor-
mance Based Systems, Environmental Testing and
Analysis, May/Junel999.

Brass, H., Spooner, C., Klein, J.M., Shockey, M., 1999,
Objectives and Activities of the National Water Quality
Monitoring Council, International Conference of the
Israel Society for Ecology and Environmental Quality
Sciences, Jerusalem, Israel, June, 1999.

Diamond, J., Stribling, S., Yoder, C., 1998, Determining the
Comparability of Bio-assessment Methods and Their
Results, NWQMC National Monitoring Conference
1998, Reno, NV, July, 1998.

Strong, A., 1998, Performance Based Methods Systems,
NWQMC National Monitoring Conference 1998, Reno,
NV, July, 1998.

Eaton, A. 1999, Performance Based Systems (PBMS)- the
M ethodsand DataComparability Board Approach, 15th
Annual WTQA Conference, Washington, DC July,
1999.

Brass, H., 1999, The Methods and Data Comparability
Board: Collaboration and Comparability, American
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Water Works Association - Water Quality Technology
Conference., Tampa, FL, November, 1999.

Eaton, A., Diamond, J., Annis, C., Strong, A., McChesney,
D., Brass, H., Shockey, M., 1999, Reservoir Dogs and
Performance Based Systems for the Analysis of Envi-
ronmental Contaminants, American Water Works Asso-
ciation - Water Quality Technology Conference, Tampa,
FL, November 1999.

MDCB, 2000, Why is aNational Environmental Methods
Index Needed?, Fact Sheet.

Parr, J., 2000, Determining and Documenting the Suitability
of Analytical Procedures Used for Analysis of Environ-
mental Samples, NWQMC National Monitoring Con-
ference 2000, Austin, TX, April 2000.

Peters, C., Brass, H., Diamond, J., 2001, United States Water
Quality Methods and Data Comparability Board: Creat-
ing aFramework for Collaboration and Comparability,
Monitoring Tailor Made 111, Nunspest, Netherlands,
September, 2000.

Brass, H., Ardourel, H., Diamond, J., Eaton, A., Keith, L.,
Peters, C., 2000, Activities of the Interagency Methods
and Data Comparability Board, American Water Works
Association - Water Quality Technology Conference,
Salt Lake City, Utah, November 2000.

Diamond, J., Eaton, A., Annis, C., Brass, H., Keith, L.,
Strong, A., McChesney, D., Shockey, M., 2001, Towards
a Definition of Performance-Based L aboratory Meth-
ods, National Water Quality Monitoring Council Techni-
cal Report 01-02.

Keith, L., Sullivan, D., Boiani, J., Brass, H., Peters, C., 2001,
The National Environmental MethodsIndex asaTool to
Achieve Methods Comparability, American Water
Works Association-Water Quality Technology Confer-
ence, Nashville, TN, November, 2001.

MDCB, 2001, National Methods and data Comparability
Board: Collaboration and Comparability, Fact Sheet.



ONEIDA NATION HYDROLOGIC INVESTIGATIONS

COOPERATOR:

Oneida Nation of Wisconsin

PROJECT CHIEF:
Kevin D. Richards

WISCONSIN S

displayed
Oneida
Reservation

-\ Howard ¢ Green
= 5‘7. Bay
04072233

LOCATION:

Oneida Indian Reservation

PROJECT NUMBER: :
WI 12306 \5

PERIOD OF PROJECT: Re

August 1997 to September 2003 ]

EXPLANATION

Reservation boundary
--—— Study area

Water-quality sampling sites

V04072185 Trout Creek near
Howard, WI

COUNTY
“BROWN
COUNTY

~
.
OUTAGAMIE

PROBLEM

The Oneida Nation in Wisconsin has developed a
seven-generation plan for their reservation that includes
instituting land-use practices that will alow the surface-
water system draining the reservation the opportunity to
revert to its pre-colonial condition. The Oneida Nation
needs continuing information regarding water-quality
conditions entering and within their Nation’s bound-
aries. The information is needed to determine trendsin
water quality and provide datato assess the Tribe's
water resources.

OBJECTIVE

The objective isto collect long-term data at two
sitesto perform trend analysis for pesticides, nutrients
and suspended sediment.

APPROACH

Sampling will be conducted at two sites to deter-
mine concentrations of nutrients, pesticides, and sus-
pended sediment. Field parameters will also be
collected and sampling will take place on afixed inter-
val. The National Water Quality Lab will dotheanalysis
of the water samples. National Water-Quality Assess-

V04o72233 Lancaster Brook at
Shawano Avenue at
Howard, WI

ment protocolswill be followed in the collection and
handling of the water-column samples. A staff person
from the Oneida Nation Environmental Section will
work withaUSGS staff person in the collection of data.

PROGRESS (July 2001 to June 2002)

Samples were collected at two sites monthly plus
four events. Samples were analyzed for pesticides,
nutrients and suspended-sediment concentrations. Data
collected in 2001 were published in the report, “Water
Resources Data—Wisconsin, Water Year 2001.”

PLANS (July 2002 to June 2003)

Datafrom samples collected from October 1, 2002
through September 30, 2003, will be published in the
report, “Water Resources Data—Wisconsin, Water Year
2001.” Water-quality sampling will be conducted at two
sites and continue indefinitely.

REPORTS

Schmidt, M.A., Richards, K.D. and Scudder, B.C., 2000, Sur-
face-water quality, Oneida Reservation and vicinity,
Wisconsin, 1997-98, U.S. Geologica Survey Water-
Resources Investigations Report 004179, 30 p.
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THE SURFACE WATER RESOURCESOF THE

COOPERATOR:

Ho-Chunk Nation of Wisconsin
PROJECT CHIEF:

Daniel J. Sullivan
LOCATION:

Jackson, Sauk, Monroe, Juneau,
Wood, and Shawano Counties

PROJECT NUMBER:
WI 12311

PERIOD OF PROJECT:
September 2000-Continuing

HO-CHUNK TRIBE

EXPLANATION
@® Housing site
s Water
County boundary
/"~ State boundary
Watershed
[ BlackRiver
Morrison Creek
[ wisconsin River
Cranberry Creek
Upper Lemonweir River
Dell Creek
[_1 Wolf & Fox Rivers

Middle & South Branches Embarrass River 0 30 60 MILES

PROBLEM

The Ho-Chunk Nation is concerned about the con-
dition of streams and rivers on and around their residen-
tial lands because tribal members use these waters for
food and recreation. Information regarding these waters
is scarce and no summary of information is available.

OBJECTIVE

The abjective isto provide the Nation with infor-
mation about their surface water resources that will
alow them to: (1) make decisions about using these
waters for food and recreation, and (2) initiate a moni-
toring program for important waters.

APPROACH

Information on physical, chemica and biological
characteristics of streams within a one-mile radius of
Ho-Chunk residential lands will be collected through a
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literature and database search and summarized in aret-
rospectivereport. Thissummary will provideabasisfor
designing a sampling plan that will be carried out on
selected streams to augment historical information.

PROGRESS (July 2001 to June 2002)

Preparation of the retrospectivereport continues. A
sampling plan for 2002 is compl ete.

PLANS (July 2002 to June 2003)

The retrospective report is planned as a Water
Resources Investigations report. Water quality and fish
and invertebrate communities will be sampled during
the period of May—September, 2002. A report, summa-
rizing and analyzing the results of these surveys, is
planned for FY 2003.



WESTERN LAKE MICHIGAN DRAINAGES NATIONAL
WATER-QUALITY ASSESSMENT (NAWQA)

COOPERATOR:

U.S. Geologica Survey,
Reston, Virginia

LOCATIONS:

Upper peninsula of Michigan from
the Menominee River basin in the
west to the Fishdam River basinin
the east; and the eastern portion

of Wisconsin to include the
Menominee, Oconto, Peshtigo,
Fox-Wolf River basins discharging
to Green Bay, and in Wisconsin
that directly drain into Lake
Michigan from the west which
include the Manitowoc,
Sheboygan, Milwaukee, Root,

and Pike River basins.

PROJECT NUMBER:
WI 17400

PROJECT CHIEF:
Charles A. Peters

PERIOD OF PROJECT:
December 1990—Continuing

PROBLEM

Growing populations throughout the United States
have resulted in increased development and use of our
water resources. As our water resources become
stressed, decisions on how to effectively utilize and
manage these resources will need to be made. These
decisions must be based on accurate assessments of the
quality of thewater resource and the factors affecting its
quality.

OBJECTIVE

The long-term goals of the NAWQA project areto
determine the water quality of the streams and aquifers
in the Western Lake Michigan Drainages (WMIC),

determine the presence or absence of any trendsin the
water quality, and provide an understanding of the link
between natural and anthropogenic factors and
observed water quality.

APPROACH

Western lake Michigan Drainages study unit inves-
tigations will be conducted in 10-year cycles. Cycle 1
took place between 1991 and 2000 and consisted of a
retrospective analyses of existing water quality
(1991-1993), high intensity phase data collection
(1993-1995), data analyses and report writing
(1995-1997), and low-intensity phase data collection
(1996-2000). Cycle 2 began with a planning and retro-
spective data analyses phase (2000-2001) and will be
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followed by high-intensity phase data collection
(2001-2003), topical study data collection
(2002—-2004), data analyses and report writing
(2003-2006), and low intensity phase data collection
(2004-2010).

These types of studieswill be conducted as part of
the Western Lake Michigan Drainages study unit inves-
tigation: (1) occurrence and distribution assessments;
(2) trends assessments; and (3) topical studies.

The surface water occurrence and distribution and
trends assessment networks were devel oped by identi-
fying relatively homogeneous areas of specific land use
and environmental characteristics. Sampling siteswere
chosen to assess watersheds representing asingle rela-
tively homogeneous unit (RHU) or watersheds defined
by several RHUSs. Sites sampling asingle RHU were
called indicator sites and those sampling several RHUs
were termed integrator sites.

The ground water sampling networks were
designed to assess the primarily used aguifersin the
study unit: the Cambrian-Ordivician Sandstone and the
glacial outwash aquifer systems, and also to assess the
effect of various land uses on shallow ground water.

PROGRESS CYCLE 1 (1991-2000)

Eleven basic-fixed sites (BFS) were sampled dur-
ing the cycle 1 high-intensity sampling phase (HIP), 8
indicator sites and 3 integrator sites. The sites were
sampled monthly and augmented with seasonal storm
sampling for mgjor ions, nutrients, organic contami-
nants, trace elements, suspended sediments, and pesti-
cides during the HIP. Severa agricultural and urban
land use indicator sites were also sampled more inten-
sively for pesticides during the growing season. The
eleven BFS were al so assessed for habitat and sampled
for fish, macro-invertibrate, and algae annually during
the HIP.

The ground water occurrence and distribution
assessment networks were devel oped around major
aguifersin the study unit. During cycle 1, twenty-nine
wellsin the Cambrian-Ordivician aquifer system were
sampled for major ions, nutrients, VOCs, trace ele-
ments, radon, tritium, DOC, and pesticides. The shal-
low ground water land use networks studied the effect
of surficial deposits (clayey or sandy) in agricultura
areas on water quality.

Streambed sediments and ti ssue from aquatic biota
were sampled at each of the fixed sites and about
twenty-five additional sitesthroughout the basin during
cycle 1. These samples were analyzed for trace metals,
pesticides, and organic compounds.

Special studies during cycle 1 included: a compar-
ison of shallow ground water chemistry in agricultural
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areaswith varying permeability; ground water flow path
investigation of agricultural chemical transport; an
assessment of biological communitiesin benchmark
streams in agricultural areas; assessments of high- and
low-flow chemical conditions; a study to determine the
representativeness of the BFS; an investigation of
ground water surface water interactions at the end of a
flow path; and two studies comparing results obtained
using a variety of chemical and biological sampling
methods.

Low-intensity phase samples were collected
monthly at 3 of the BFS for major ions, nutrients,
organic contaminants, trace elements, suspended sedi-
ments, and pesticides.

Forty-seven reports were prepared to describe the
results of the cycle one investigations.

PLANS CYCLE 2 (2001-2010)

During cycle 2, trends sampling will include sam-
pling at 4 of the BFS, now termed trends sites, for the
same list of constituents and at a similar frequency as
analyzed for during cycle 1. The Cambrian-Ordivician
aquifer wells and the highly permeable shallow ground-
water wellsin agricultural areas will be re-sampled in
2002 for the same set of constituents as sampled during
cycle 1. The entire study unit extent of the glacial aqui-
fer will be sampled during 2003 for the samelist of con-
stituents as sampled at ground water sites during
cycle 1. Oneor two lake coreswill be collected to deter-
mine deposition history of trace elements and organic
compounds using age dating techniques. Occurrence
and distribution samples will be collected for total mer-
cury in sediment, tissue and the water column at 8 sur-
face water sites during 2002.

Two topical studies are planned for 2003 and 2004

(1) The urban land use gradient study will assess
the impacts of urbanization on the health of aquatic
biotain the Milwaukee and lower Fox River urbanized
area. The study will focus on assessing the health of
watersheds with urbanized land use in the 10-30 per-
cent range. Stream chemical, biological, and physical
parameters will be measured and assessed against a cal-
culated urban index.

(2) The Mercury topical study will assess the bio-
accumulation of mercury in game-fish species. Total
Mercury will be determined in axial muscle tissue, com-
posited from 6-10 individuals taken at the same site.
Axia muscleisthe most relevant component for human
health, and can be related to whole-body burdens for
toxicity relevance regarding piscivorous wildlife. Sam-
pling of Methyl Mercury and Total Mercury in water
and unsieved streambed sediment at the fish sampling
siteswill yield useful dataregarding exposure of thefish



to Mercury. Instantaneous Methyl Mercury data from
the water and sediment samples will help indicate the
relative potential of awatershed to convert inorganic
mercury to Methyl Mercury, a critical step in mercury
bioaccumulation. Methyl Mercury is more effectively
biomagnified in food chains, isthe predominant species
of mercury in fish, and is more toxic than inorganic
mercury.

REPORTS (July 2001-July 2002)

Fitzpatrick, F., 2001, A comparison of multi-disciplinary
methods for measuring physical changesin streams,
AGU Monograph.

Fitzpatrick, F., 2001, Effects of riparian corridors and hydrol-
ogy on agricultural stream biota, in AWRA Specialty
Conference on Riparian Ecology, August, 2000.

Scudder, B., Stewart, J., 2001 Algae of agricultural bench-
mark streamsin Eastern Wisconsin—Western L ake
Michigan Drainages, USGS Water Resources Investiga-
tions Report 96—4038-A, 46 p.

Robertson, D., Saad, D., and Wieben, A., 2001, An aterna
tiveregionalization schemefor defining nutrient criteria
for rivers and streams, U.S. Geological Survey Water
Resources Investigations Report 01-4073, 57 p.
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UPPER ILLINOISRIVER BASIN NATIONAL WATER-
QUALITY ASSESSMENT (NAWQA)

COOPERATOR:

U.S. Geological Survey,
Reston, Virginia

PROJECT CHIEF:
Kevin D. Richards
LOCATIONS:

Upper lllinois River Basin in
[llinois, Indiana, and Wisconsin

PROJECT NUMBER:
WI 17402

PERIOD OF PROJECT:
October 1996—Continuing

PROBLEM

Growing populations throughout the United States
have resulted in increased devel opment and use of our
water resources. As our water resources become
stressed, decisions on how to effectively utilize and
manage these resources will need to be made. These
decisions must be based on accurate assessments of the
quality of thewater resource and the factors affecting its
use.

OBJECTIVE

The long-term goals of the NAWQA project are to
determine the water quality of the streams and aquifers
inthe Upper lllinois River Basin (UIRB), determine the
presence or absence of any trendsin the water quality,
and provide an understanding of the link between natu-
ral and anthropogenic factors and observed water qual-
ity. Specific goals are to: (1) determine the occurrence
and spatial distribution of abroad array of water-quality
constituentsin ground and surface water and streambed
sediments, (2) determine the occurrence of contami-
nants in selected target taxa, (3) evaluate the aquatic
habitat and community structure of streamsin the study
unit, (4) assess the effects of urbanization on surface-

104 Multidisciplinary Water-Quality Assessment Team

Upper lllinois River
Basin study unit

water quality in selected stream reaches, (5) evaluate
the sources and transport of selected hydrophilic com-
pounds in agricultural settings, and (6) assess the influ-
ence of land use on shallow ground-water quality in
selected land-use settings.

APPROACH

Thefoundation of the study approach isbased upon
identifying relatively homogeneous areas of specific
land-use and environmental characteristics. Identifica-
tion of these areas was accomplished by overlaying dig-
ital coverages of land use and various environmental
variables using ageographic information system (GIS).
Sampling sites completely contained in these relatively
homogeneous areas (indicator sites) were incorporated
into a nested design of surface-water, streambed sedi-
ment, and biological sampling. The sampling strategy
consists of aretrospective analysis of available water-
quality data (1997—-1999), followed by a high
(1999-2001) and then alow-phase (2002—2006) data-
collection effort. Monitoring of basic fixed sites (BFS)
in selected areas (indicator sites), aswell as down-
stream sites draining heterogeneous land uses and envi-
ronmental characteristics (integrator sites), are being
conducted. These sites will be sampled monthly and



augmented with event-related samples. A subset of
these sites will be extensively sampled for pesticides
and volatile organic compounds. Pesticide sampleswill
be collected approximately biweekly during theearly to
mid-summer period and less frequently during the rest
of the year. Volatile organic compound samples will be
collected weekly during the winter and less frequently
during the rest of the year. Other program components
include an urban gradient study to evaluate therelation
between community (fish, algae, and invertebrates),
habitat structure, land-use practi ces, and environmental
factors. Ground-water studies include a study-unit sur-
vey and two land-use studies.

Theland-use survey studies the effects of land use
on ground-water quality through sampling in specific
relatively homogeneousareas (1999 and 2000). A study
unit survey provides an indication of water-quality con-
ditions of the major aquifer (Silurian-Devonian) in the
study unit.

PROGRESS (July 2001 to June 2002)

The GIS coverages will continue to be compiled
and archived including: labeling the clustered Landsat
data, wetlands data from the WISCland inventory, Nat-
ural Resource Inventory, Toxic Release Inventory, etc.
Data archiving for data collected during the HIP
(1999-2001) continues.

Land-use gradient special study—Open File Data
report was approved for publication. The retrospective
journal article “Urbanization influences on aquatic
communities in northeastern lllinois streams’ was pre-
pared, undergone colleague review and the comments
were incorporated. Data analysis and interpretation are
ongoing for the proposed journal article “Ecological
responses to physical and chemical changes related to
urbanization in the Upper Illinois River Basin.”

PLANS (July 2002 to June 2003)

Three surface-water trend sites will be monitored
for continuousflow and sampled 8to 10 timesayear for
field parameters, pesticides, nutrients, selected ions, and
suspended sediment.

Datafrom the high-intensity phase will continueto
be analyzed and the results of analyses compiled in
reports.

Ecological sampling will be conducted at the sur-
face water trend sitesin August 2002.

A number of publicationsare planned related to the
ecological data collected and the land use gradient
study.

REPORTS

Sullivan, D.J., 2000, Nutrients and suspended solidsin sur-
face waters of the Upper Illinois River Basinin Illinois,
Indiana, and Wisconsin, 1978-97: U.S. Geological Sur-
vey Water-Resources | nvestigations Report 994275,
57p.

Fitzpatrick, FA., Colman, JA., and Arnold, T.L., 1998, Sur-
facewater-quality assessment of the Upper IllincisRiver
Basinin Illinois, Indiana, and Wisconsin; spatial distri-
bution of geochemicalsin the finefraction of streambed
sediment, 1987: U.S. Geological Survey Water-
Resources Investigations Report 98-4109, 89 p.

Sullivan, D.J,, Stinson, T.W., Crawford, J.K., and Schmidt,
A.R., 1998, Surface-water quality assessment of the
Upper Illinois River Basin in Illinais, Indiana, and Wis-
consin—Pesticides and Other Synthetic Organic Com-
pounds in Water, Sediment, and Biota, 1975-90: U.S.
Geological Survey Water-Resources Investigations
Report 964135, 131 p.

Fish shocking on the Des Plaines River at Russell, Illinois (USGS Sation ID 05527800).
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NATIONAL WATER-QUALITY ASSESSMENT
(NAWQA) SPECIAL

COOPERATOR:

U.S. Geological Survey,
Reston, Virginia

PROJECT CHIEF:
Charles A. Peters

LOCATIONS:

Support of NAWQA National
L eadership and Synthesis Teams

PROJECT NUMBER:
WI 17403

PERIOD OF PROJECT:
October 1996—Continuing

PROBLEM

Growing populations throughout the United States
have resulted in increased development and use of our
water resources. As our water resources become
stressed, decisions on how to effectively utilize and
manage these resources will need to be made. These
decisions must be based on accurate assessments of the
quality of thewater resource and thefactorsaffectingits
use.

OBJECTIVE

Since 1991, USGS scientists with the NAWQA
program have been collecting and analyzing data and
information in more than 50 major river basins and
aquifers across the Nation. The goal isto develop long-
term consistent and comparable information on
streams, ground water, and aquatic ecosystems to sup-
port sound management and policy decisions. The
NAWQA program is designed to answer these ques-
tions: (1) What isthe condition of our Nation's streams
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and ground water?, (2) How are these conditions chang-
ing over time?, and (3) How do natural features and
human activities affect these conditions?

APPROACH

Western Lake Michigan (WMIC) NAWQA Study
Unit scientists cover arange of disciplines, including
hydrology, geology, geomorphology, biology, chemis-
try, geographic information systems, database manage-
ment, and statistics. WMIC Scientists have provided
support to the NAWQA Nationa Leadership and Syn-
thesis Teams (NLT and NST) on avariety of topics that
include: (1) Ground-water sampling protocol develop-
ment, (2) Development of habitat sampling protocol,
(3) Instruction at NAWQA Training And Methods
Shakedown (TAMS), (4) Membership on the National
Data Synthesis Team (DST), (5) Leading the NAWQA
study unit archive process, and (6) Work with the Eco-
logical Synthesis Team (EST) on the development of a
biological database (BioTDB).

PROGRESS (July 2001 to June 2002)

Participated in archive reviews of the Long Island
Coastal, Puget Sound and Upper Mississippi NAWQA
study units. Study unit database manager serves asthe
Northeast Region study unit representative to the DST
and participate in meetings and conference calls.

WM C study unit biologist revised the users manual for
the biological database that is available on the Ecologi-
cal Synthesis Teams website. Instructed habitat proto-
col at TAMStraining in April to NAWQA Cyclell
study unit biologists and technicians. Revised the
groundwater protocol for colleague review.

PLANS (July 2002 to June 2003)

Incorporate review comments to the groundwater
protocol and complete fina draft. Continue involve-
ment with the DST and conduct an archive review of a
Southeastern Region NAWQA study unit. Maintain and
update the NAWQA habitat protocol. Assist the EST
with analysis and synthesis of NAWQA Cycle | Urban
Land Use Gradient Study data.



DEMONSTRATION OF SUBMERGED VANES, FISH CREEK

COOPERATORS:

Wisconsin Department of Natural
Resources

Bayfield County

U.S. Fish and Wildlife Service

PROJECT CHIEF:
Faith A. Fitzpatrick
LOCATION:

Bayfield County
PROJECT NUMBER:
WI 19300

PERIOD OF PROJECT:
July 2000 to September 2003

PROBLEM

North Fish Creek has accelerated erosion and sedi-
mentation problems that have potentially negatively
impacted a highly valued fishery resource. Previous
USGS studies identified bluff erosion along the upper
main stem as the major source of sediment to down-
stream reaches. Bioremediation techniques for bluff sta-
bilization were attempted but failed. Erosion control
techniques are limited because of the remoteness of the
siteand lack of access.

OBJECTIVES

The main goal of this study isto demonstrate the
ability of anin-stream restoration technigue (submerged
vanes on the channel bed) to reduce bluff erosion along
aflashy, high-energy stream, and ultimately reduce sub-
sequent sedimentation problems in North Fish Creek
and potentially L ake Superior. Reducing sediment loads
of Lake Superior tributaries isimportant not only for
protecting or restoring aquatic habitat, but also for
dredging issues.

APPROACH

Submerged vaneswereinstalled in the channel bed
at two eroding bluff sites along the upper main stem of
North Fish Creek in the summer of 2000 and 2001. The
number, size, and layout of the vanes depend on the
channel morphology, velocity, and depth at a meander
bend. Typically, about 15 vanes are installed in groups
of one to three. Vanes modify the secondary flows that
cause erosion along thetoe of abank inameander bend.
Vanes stabilize a channel reach without inducing
changes upstream or downstream of that reach. The
vanes are not visible in time (they become buried by
depositing sediments yet remain effective), and aid the
stream in doing the work by redistributing the flow
energy to produce amore uniform cross-section without
an appreciable increase in the energy loss through the
reach.

Monitoring the success of the study will be con-
ducted through surveys of the bluff face, streamflow,
and channel conditions before, during, and after instal-
lation of the submerged vanes. The bluff and channel
will beresurveyed after flood events. The bluff surveys

Multidisciplinary Water-Quality Assessment Team 107



will be used to compare pre- and post-installation bluff
retreat rates. Channel cross section surveyswill be con-
ducted at the site and in upstream and downstream
locations to quantify changesin the shape and location
of the channel. A streamflow-gaging station will be
reactivated downstream of the site to properly quantify
flood magnitudes experienced during the demonstra-
tion. Stage recorders will be installed at the bluff sites.

PROGRESS (July 2001 to June 2002)

Submerged vaneswereinstalled at the second site.
Bluff and channel surveyswere conducted at both sites.

Streamflow was monitored at a gage downstream of
both sites. Stage data were collected at both bluff sites.
A master’s thesis was published on installation and
monitoring of vanes at the first site.

PLANS (July 2002 to June 2003)

Bluff and channel surveys will be conducted at
both sites following mgjor floods. Stage datawill be
collected at both sites. Streamflow data will be col-
lected at a USGS gaging station downstream of both
sites.

Placement of submerged vanes (white) at bluff site 1, Fish Creek
(photo taken in 2001).
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HYDROLOGIC LITERATURE SEARCH AND DIGITAL DATA
COMPILATION OF CAMP WISMER AND PROPOSED
HYDROLOGIC INVESTIGATION OF POTENTIAL SOURCE
AREAS OF CONTAMINATION AT CAMPWISMER

COOPERATOR:
Wisconsin National Guard
PROJECT CHIEF:
Bernard N. Lenz
LOCATION:

Camp Wismer, near Hayward
PROJECT NUMBER:
WI 19500

PERIOD OF PROJECT:
October 2001—-February 2002

PROBLEM

Camp Wismer covers nearly 3,600 acresin north-
west Wisconsin about 9 miles northwest of the city of
Hayward. Camp Wismer has been the site of training for
the Wisconsin Army National Guard (WI-ARNG) since
May 1986. The areaislargely wooded and interlaced
with unpaved forest roads. The magjority of the activities
of the WI-ARNG occur in the 124.4 acres owned by the
U. S. Government on the western most portions of
Camp Wismer and specifically within 4 areas. These
include a 6.1-acre firing range, a 13.4-acre vehicle
maneuvering area, a 1-acre fenced engineering exer-
cises (Bailey bridgestraining) area, and a 0.3-acre sand
pit quarry. The eastern 3,360 acres of Camp Wismer is
leased from Sawyer County and used only for field ori-
entation exercises. Prior to it being designated amilitary
installation, parts of Camp Wismer were once occupied
by small farms and homesteads, many of which have
reverted back to forest.

OBJECTIVE

The National Guard Bureau (NGB) has requested
the Water Resources offices of the USGS define and
document the hydrology, hydrogeology, and the pres-

ence or absence of contamination in the ground water
and surface water on military installations. Phase | of
the project isto gather all available information on the
water resources of the Camp and prepare aphase |1
study to fill in the gaps of missing data.

APPROACH

Available hydrol ogic dataon Camp Wismer will be
assembled and include GI S coverages, Well Log data,
USGS and EPA database retrievals, atmospheric depo-
sition data, and the Wisconsin State Historical Land
Survey data. Phase| resultsare presented in letter along
with a CD containing the hydrologic dataand all GIS
coverages. A proposal to performwork tofill inmissing
or incomplete hydrologic data on the installation was
prepared.

PROGRESS (July 2001 to June 2002)
Project complete.
PLANS (July 2002 to June 2003)

Possible watertable ground-water monitoring in
water year 2003 to fill in holes in data.

Multidisciplinary Water-Quality Assessment Team 109



NATIONAL ENVIRONMENTAL METHODS INDEX

COOPERATOR:

U.S. Environmental Protection
Agency

PROJECT CHIEF:
Daniel J. Sullivan
LOCATION:

United States

PROJECT NUMBER:
WI 21006

PERIOD OF PROJECT:
October 1999—Continuing

PROBLEM

The National Environmental Methods Index
(NEMI) isaproject of the National Methods and Data
Comparability Board, a partnership of water-quality
experts from Federal agencies, States, Tribes, munici-
palities, industry, and private organizations. The Board,
and its parent organization the National Water Quality
Monitoring Council (NWQM C) were chartered under
the Federal Advisory Committee Act (FACA)in1997 as
multi-agency committees to develop a voluntary, inte-
grated, and nationwide water quality monitoring strat-
egy. The Board's goal isto identify, examine, and
recommend water-quality monitoring approaches that
facilitate collaboration amongst all data-gathering orga-
nizations and yield comparable data and assessment
results. NEMI allows rapid communication and compar-
ison of methods, thus ensuring that the consideration of
analytical methodsis amore active part of the planning
and implementation of programs.
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OBJECTIVE

The selection of analytical methodsisacritical
component of the planning process for environmental
monitoring programs. With NEMI you can compare
methods at a glance and find the method that best meets
your needs. NEMI also allows you to use and share
monitoring data among different agencies, using differ-
ent methods at different times.

APPROACH

NEMI isa clearinghouse of environmental moni-
toring methods. The NEMI database contains method
summaries of field and lab protocolsfor regulatory and
non-regulatory water quality analyses. It is searchable
over the World Wide Web, providing you with up-to-
date methods information through a standard Internet
connection and browser.



PROGRESS PLANS

To date, NEM I contains more than 650 chemical, During FY 2003, plans for NEMI include adding
immunoassay, physical, microbiological and radio- methods to the database, including methods for field
chemical methods. NEMI’s data fields include detec- collection and new technologies. Theweb interface will
tion levels, bias, precision, and other Quality continueto berefined, allowing usersquicker and easier
Assurance/Quality Control requirements that will access to data. The NEMI workgroup will continue to

enable you to document and report on dataquality. You — work with the National Methods and Data Comparabil-
can search NEMI by: (1) Chemical/biological parame- ity Board to further enhance NEMI's usefulness to the
ter; (2) Method source; (3) Metadata (precision, accu- environmental monitoring community.

racy, detection level, etc.) Instrumentation; and

(4) Method.
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NEOPIT MILL POND SEDIMENTATION AND
SEDIMENT CHEMISTRY STUDY

COOPERATOR:

Menominee Indian Tribe of
Wisconsin

PROJECT CHIEF:
Faith A. Fitzpatrick

LOCATION:

Neopit, Menominee Indian
Reservation

PROJECT NUMBER:
WI 21101

PERIOD OF PROJECT:
February 2001 to June 2003

PROBLEM

The dam at the Neopit Mill Pond, Neopit, Wiscon-
sin, Menominee Reservation, may be removed. The
Menominee Tribe needs information on the volume,
texture, and chemistry of sediment stored behind the
dam. The pre-dam channel of the West Branch Wolf
River is not known. Thisinformation is needed for
sound decision-making involving the potential dam
removal and subsequent stream restoration.

OBJECTIVE

The project objectives are to: (1) establish pre-dam
topography and volume of sediment in the Mill Pond,
(2) define the texture, and organic and trace element
chemistry of the post-dam sediment in the Neopit Mill
Pond, and (3) identify the pre-dam channel of the West
Branch of the Wolf River.

APPROACH

Water depth and soft sediment depth will be mea-
sured by use of sounding poles at approximately 13
cross sections. Land surveys of banks and islands
bisected by cross sectionswill be conducted. The USGS
will provide training for personnel from Environmental
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Services, Menominee Tribe, to conduct the soundings.
Approximately one to three cores will be collected per
cross section with apiston corer and geoprobe. Selected
cores will be subsampled for analysis of particle size,

Csdating, water content, trace elements, and organic
contaminants. Samples will be submitted to the USGS
National Water-Quality Laboratory for analysesof trace
elements, organic contaminants, and 13/Cs dati ng. Par-
ticle size samples will be submitted to the USGS parti-
cle sizelaboratory in lowa. Water content will be
measured at the USGS in Middleton, Wisconsin.
Approximately 10 percent of the sasmples will be sub-
mitted for quality assurance. Results will be published
asaUSGS Open-File Report or Water-Resources Inves-
tigations Report.

PROGRESS (July 2001 to June 2002)

Remaining samples were submitted for analysis of
trace elements, organic chemicals, and radiometric age
dating. Menominee Tribe Personnel completed bathy-
metric surveysof themillpond. Dataanalysisand report
writing commenced.

PLANS (July 2002 to June 2003)
Finish data analysis and report writing.



ST. CROIX NATIONAL SCENIC RIVERWAY—NUTRIENT
AND SEDIMENT LOADING AND LONG-TERM
WATER-QUALITY MONITORING

COOPERATORS:

National Park Service Joint Water
Quality Commission of Danbury;
. Croix Chippewa Indians
of Wisconsin

PROJECT CHIEF:
Bernard N. Lenz
LOCATION:

St. Croix National Scenic
Riverway

PROJECT NUMBERS:
WI 21202, 00301

PERIOD OF PROJECT:
October 1998 to September 2001

PROBLEM

The St. Croix National Scenic Riverway (NSR)
contains more than 60 state and federally listed endan-
gered and threatened species, indicating that it provides
one of the few remaining relatively well-preserved and
biologically diverse aquatic environmentsin the region.
The NSR has a very active management and scientific
community and arich research history. Although the
water quality is generally considered to be good in the
Upper St. Croix and Namekagon Rivers, activitiesin the
tributaries and their watersheds are affecting the overall
health of the St. Croix NSR. In the Lower S. Croix
River, including Lake St. Croix, nutrient levels are ele-
vated. Recreational and developmental pressures are
intensifying in the watershed. Recreational use has dou-
bled since 1973 to nearly one million visitors yearly.
Dueto its proximity to the Minneapolis/St. Paul metro-
politan area, the Riverway will continue to experience
increased use and developmental pressure from popula
tion growth in the counties adjacent to the Riverway.

OBJECTIVE

The objectives of this project areto provide consis-
tent, long-term water-quality monitoring at key siteson
the St. Croix River and devel op along-term database to
use to detect changes and protect the water resources of
the St. Croix River.

APPROACH

21202—USGS/Joint Water Quality Commission
of Danbury and St. Croix Chippewa Indians of Wiscon-
sin—From October 2000 through September 2001, the
USGS continuously monitored streamflow, and col-
lected sediment and nutrient samples at the St. Croix
River near Danbury. Historical long-term USGS water-
quality datafromthe St. Croix River at Danbury will be
summarized and compared to recent water-quality data
and be presented in afact sheet.

00301—USGS/NPS—Water quality datafrom the
. Croix River at St. Croix Fallswill be summarized
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and compared to recent water-quality data and be pre-
sented in the fact sheet. Trends in streamflow and water
quality of the St. Croix River at Danbury and at St.
Croix Fallswill be summarized and presented in the fact
sheet.

PROGRESS (July 2001 to June 2002)

Continuous streamflow monitoring and monthly
water-quality sampling was completed in September
2001. Historical data has been gathered and analysisis
ongoing. Annual progress reports are being supplied to

the NPS throughout the project. Many new partnerships
with scientists and agencies working in the St. Croix
Basin have been developed. A heightened awareness of
nutrient and sediment loading and these new relation-
ships should lead to continued scientific interest and
study in the St. Croix Scenic Riverway.

PLANS (July 2002 to December 2002)

A USGS Fact Sheet will be produced that relates
historical long-term water quality and flow to recent
water quality and flows.

St Croix River historical annual flow trends
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Danbury, Wisconsin.
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WHITTLESEY CREEK HYDROLOGY STUDY

COOPERATOR:
Bayfield County
PROJECT CHIEF:

Faith A. Fitzpatrick
LOCATION:

Bayfield County
PROJECT NUMBER:
WI 21500

PERIOD OF PROJECT:
May 1999 to June 2003

PROBLEM

Whittlesey Creek is considered an Outstanding
Resource Water and Valued Lake Superior Ecosystem
Member. This small watershed serves as spawning
ground for 35 percent of Wisconsin's coho salmon pop-
ulation because of its consistent base flow and good
water quality. However, like many Wisconsin tributaries
to Lake Superior, aquatic habitat in Whittlesey Creek is
possibly degraded because of accel erated runoff and
associated sedimentation problems. In addition, the
sources for the abundant baseflow in Whittlesey Creek
are not very well understood. Recently, the mouth of
Whittlesey Creek has been proposed as a National ref-
uge for the re-establishment of Coaster Brook Trout. A
hydrological analysis of streamflow in Whittlesey
Creek is needed to identify potential present and future
land-cover impacts on baseflow and flooding character-
istics of the creek.

OBJECTIVE

Objectives areto: (1) quantify current streamflow
characteristics for Whittlesey Creek floods, base flow,

and seasonal fluctuations, (2) quantify contributions of
runoff and ground water to streamflow, (3) identify
ground-water recharge and discharge areas for Whittle-
sey Creek (identify contributions from glacial deposits
vs. sandstone bedrock aquifers), (4) identify pre-settle-
ment hydrologic conditions, (5) quantify how current
land-cover characteristics affect flood and base-flow
characteristics, (6) predict how future changesin land
cover affect floods and base flow in Whittlesey Creek
and (7) identify areas of the basin that contribute the
most to flooding problems.

APPROACH

This study used an event-based rainfall/runoff
model (SWAT) and two ground-water models (MOD-
FLOW; GFLOW) to quantify base flow and flooding
characteristics of Whittlesey Creek. Hydrologic field
data also was collected to help refine and calibrate the
models. The proposed study started in April 1999 with
installation and operation of a streamflow and rainfall
gaging station near the mouth of Whittlesey Creek and
asurvey of base-flow conditions (seepage run). In
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FY 2000-2001, additional field data was collected for
the rainfall/runoff and ground-water models, GIS data
for the rainfall/runoff model was gathered, and the
models were compiled and calibrated. In FY 2002, a
report on the modeling results will be written and
published.

PROGRESS (July 2001 to June 2002)

Rainfall/runoff and ground-water models were
completed. Results were presented to cooperator. A
draft report was written.

PLANS (July 2002 to June 2003)
Publish report.

\Nhittlesey Creey

0.095

Baseflow, August 2000,
in cubic feet per second
O 0.002-0.028
O 0.029-0.095
© 0.096-9.9
@ 10-16.6
@® 16.7-19

18.300

Whittlesey Creek base-flow measurements, August 2000.
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HISTORICAL ECOSYSTEM RECONSTRUCTION AND
POTENTIAL IDENTIFICATION OF EFFECTS OF PAST
ECOSYSTEM PERTURBATIONSIN LAC COURTE OREILLES

COOPERATORS:

Lac Courte Oreilles Tribe;

Wisconsin Department of
Agriculture, Trade, and
Consumer Protection

PROJECT CHIEF:
Faith A. Fitzpatrick

LOCATION:
Lac Courte Oreilles, Sawyer County

PROJECT NUMBER:
WI 21700

PERIOD OF PROJECT:
October 1999 to September 2001

PROBLEM

There has been a potential increase in nutrient
inputs and enhanced eutrophication in Musky Bay, Lac
Courte Oreilles, Wisconsin in the last few decades. His-
toricaly, the Bay contained wild rice beds and was a
major spawning ground for muskellunge, which make
up alarge portion of the Lac Courte Oreilles Tribe'sdiet.
The Lac Courte Oreilles Tribe isinterested in determin-
ing changesin historical nutrient inputs to Musky Bay,
determining the source of the nutrients, and comparing
these findingsto historical nutrient inputsin other parts
of Lac Courte Oreilles.

OBJECTIVE

The main objectiveisto reconstruct the ecosystem
history of Musky Bay and an additional site within Lac
Courte Oreilles with special emphasis on possible
effects of cranberry farming and shoreline development
using the sediment record. The principal focusison the
nutrient history (input and burial rates) that reflects
management practices and possible watershed degrada-
tion. Another focusisto search for possible cranberry
farming signaturesincluding sulfur, uranium, and potas-
sium associated with fertilizers, and copper associated
with pesticides.

P sé;-;,ﬂ

APPROACH

Several coresfrom Musky Bay and additional sites
on the lake were collected in 1999 and 2001. Dates and
sedimentation rates were calculated for 20 increments
in the Musky Bay core (15 increments from an addi-
tional core) from analyses of 21%Pb, %°Ra, and 1°/Cs.
Total organic carbon and nutrient (nitrogen, phospho-
rus, biogenic silica) input and burial rates were calcu-
lated from dated sediment by combining measured
concentrations of these nutrients and mass sediment
accumulation rates. Diatom and pollen assemblages
were examined by the Wisconsin Department of Natu-
ral Resources. Biogenic silicaprofileswere used as sup-
porting evidence for diatom reconstructions and as an
indicator of species shifts (largely from diatoms to non-
siliceousalgae) in responseto increased nutrient inputs.
Forty-two geochemical parameters were measured.

PROGRESS (July 2001 to June 2002)

L ake sediment and soil samples were collected
from Lac Courte Oreilles and surrounding areas for
additional geochemical analysis. Thereport waswritten
and submitted for review.

PLANS (July 2002 to June 2003)

Publish a Water-Resources I nvestigations Report
and submit paired journa articles for publication.

Multidisciplinary Water-Quality Assessment Team 117



MILWAUKEE METROPOLITAN SEWERAGE DISTRICT
CORRIDOR STUDY

COOPERATOR:

Milwaukee Metropolitan
Sewerage District

PROJECT CHIEF:
Morgan A. Schneider
LOCATION:

Milwaukee County and parts of
Waukesha, Washington,
Ozaukee, and Racine Counties

PROJECT NUMBER:
WI 22500

PERIOD OF PROJECT:
February 2001—Continuing

PROBLEM

The Milwaukee Metropolitan Sewerage District
(MM SD) has awatercourse improvement program that
is designed to integrate flood control with habitat and
water-quality protection and enhancement. The MM SD
Corridor Study will compile and collect historical and
existing hydrologic, geographic, physical, biological,
and chemical datafor perennial streams and selected
intermittent watercourses and their adjacent corridors
within the MM SD planning area. The datawill be used
to help identify existing waterway limitations, and to
evaluate and forecast the potential impacts or improve-
ments from watercourse modifications. The MM SD
Corridor Study is a cooperative effort between many
local, state, and federal agenciesthat are represented on
the Steering Committee. The Steering Committeeis
made up of members from the Milwaukee Metropolitan
Sewerage District, the U.S. Geological Survey (USGS),
the Wisconsin Department of Natural Resources
(WDNR), the Southeastern Wisconsin Regional Plan-
ning Commission (SEWRPC), UW-Milwaukee, Mar-
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quette University, Wisconsin Lutheran College, and
others.

OBJECTIVE

The primary objectives of the MMSD Corridor
study include: (1) evaluating historic impacts and fore-
casting potential impacts of planned MM SD projects,
(2) creating acomprehensive inventory of corridor con-
ditions, (3) establishing a baseline assessment of exist-
ing watercourse and corridor conditions, (4) determin-
ing the existing and potential water-use objectives for
watercourse reaches, (5) following up on flood contral,
habitat and water-quality improvement or protection
projectsto verify anticipated results, evaluate current
technologies, and identify adjustments for future
projects, and (6) providing long-term surveillance of
stream and corridor conditions to monitor project
impacts, track changesin impaired and unimpaired
reaches, provide additional inventory information, and
allow early detection of newly impaired reaches.



APPROACH

Thereisathree-phase approach to the MM SD Cor-
ridor study. Phase | will include the development of a
data warehouse and evaluation of analytical proce-
dures. A data warehouse will be compiled from differ-
ent data sets with the purpose of assembling data from
within the corridor study area. The assembled data will
then be analyzed to summarize existing conditions and
identify data gaps and future data needs. Phase 11 will
consist of a baseline inventory of water-quality condi-
tionsin the MM SD study area. An intensive data-col-
lection and analysis effort will be madeto fill in data
gaps and update historic data to define the existing
characteristics of the watercourses and corridors and
serve as the basis for future impact evaluations and
trend analyses. Phase 111 will be the development of a
long-term inventory of water-quality data and mainte-
nance of the datawarehouse. The data collected as part
of field activities and the data maintained in the data
warehouse will be used to assess future impacts, mea-
sure the benefits of watercourse modifications and
other watershed management efforts, and detect new
watercourse Concerns or impairments.

PROGRESS (July 2001 to June 2002)

Ongoing Steering Committee meetings keep mem-
bersinformed of project progress and provide aforum
for feedback.

Data sets from MM SD, USGS, and USEPA have
been incorporated into the data warehouse. Data sets

from the WDNR have been compiled and prepared for
loading into the data warehouse. Some hard copy data
from WDNR has been converted into electronic format
in order to load it into the data warehouse.

A literature review of studies and research reports
inthe MM SD study area has been completed, theresults
of which will be included in areport summarizing data
in the data warehouse.

PLANS (July 2002 to June 2003)

Incorporation of more data setsincluding datafrom
WDNR and various universities will continue.

“Canned queries’ created with the query tool Ora-
cle Discoverer for use by the Steering Committee and
other internal users over the Internet will be improved.

GIS data sets for the study areawill be compiled
from various agenciesinto a GIS library. GIS data may
be used at alater time with a yet-to-be-determined spa-
tial tool to allow usersto query for datafrom the data
warehouse from a mapping interface.

Steering Committee meetings will continue. The
MMSD Corridor study was the focus of one presenta-
tion at the May 2002 National Monitoring Conference
held in Madison, Wisconsin.

A report summarizing datain the data warehouse
will be written in the spring of 2003.

Planning for Phase |1, baseline monitoring, will
begin in the spring of 2003. Sampling will beginin the
late spring or summer of 2003.

Milwaukee River at Estabrook Park, Milwaukee, Wisconsin (USGS Sation
1D 04087000).
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GREAT LAKESAQUATIC GAP

COOPERATOR:

U.S. Geologica Survey,
Biological Resources Discipline

PROJECT CHIEF:
Jana S. Stewart

LOCATION:
Great Lakes States

PROJECT NUMBER:
WI 22600

PERIOD OF PROJECT:
September 2001 to June 2002

PROBLEM

An Aquatic Gap program is being proposed for the
riverine systems of the Great L akes Region including
new projectsin the States of Minnesota, Wisconsin, Illi-
nois, Michigan, Indiana, and New York and integration
of existing or completed projectsin Ohio and Pennsyl-
vania. A pilot study to develop acoastal component for
Aquatic GAPisalso being proposed for the Great L akes
Region. The Great L akes are the largest system of fresh-
water on earth and provide habitat for awide variety of
aguatic organisms unigue to these systems. The aquatic
biodiversity of the region is being threatened due to
increased population growth from urban expansion,
moreintensive agricultural practices, continued logging
and coastal zone shoreline destruction.

OBJECTIVE

The objectives of this project areto (1) develop a
multi-institutional, multi-state regional cooperative
approach toward the development and use of Aquatic
Gap data, (2) produce a contact list of key stakeholders
and collaborators in the states of the Great Lakes
Region, (3) produce a summary of existing fish and
aquatic macroinvertebrate databases in the Great Lakes
Region, (4) produce asummary of planned and existing
thematic spatial data layers needed for Aquatic Gap for
the Great Lakes Region, (5) review the Michigan Insti-
tute of Fisheries Research groundwater/surface water
interaction model, (6) assessthe feasibility and identify
apilot study areafor conducting a coastal aguatic gap
effort, and (7) develop a multi-year proposal for con-
ducting Aquatic Gap in the Great Lakes Region.
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APPROACH

The feasibility for conducting Aquatic Gap for both
riverine and coastal systemswill be assessed by summa-
rizing the status and availability of existing datafor each
of the States, including fish and macroinvertebrate data-
bases, spatial data layersrelated to physical characteris-
tics of the land and in-stream habitat. An integrated
approach will be developed for Aquatic Gap in the Great
Lakes region in which common methods and protocols
will be established and results will be comparable across
the landscape. A list of stakeholdersin the region will be
developed and contacted for their input into this effort.

PROGRESS (September 2001 to June 2002)

A contact list of stakeholders was developed and
stakehol ders meetings were held in Michigan and Wis-
consin. Existing aquatic biological databases and the-
matic spatial data layers were summarized for the Great
Lakes States and the feasibility for conducting Aquatic
Gapinthe Great Lakes States was assessed. A multi-year
proposal for conducting Aquatic Gap in the Great Lakes
States and developing a Coastal Aquatic Gap pilot was
devel oped.

PLANS (June 2002 to M ay 2003)

Ecological stream classifications will be devel oped
for the states of Michigan and Wisconsin and aquatic bio-
logical databases will be developed for Michigan, Wis-
consin, and New York. Projects will be conducted as
individual State projects under the umbrella of the Great
Lakes Aquatic Gap project.



KALAMAZOO RIVER GEOMORPHOLOGY STUDY

COOPERATORS:

Michigan Department of Environ-
mental Quality;

U.S. Environmental Protection
Agency

PROJECT CHIEF:
Faith A. Fitzpatrick
LOCATION:

Allegan County, Michigan
PROJECT NUMBER:
WI 22700

PERIOD OF PROJECT:
October 2001 to March 2003

PROBLEM

The Kalamazoo River has been designated as a
Federal Superfund Sitefromthecity of Kalamazootoits
mouth at Lake Michigan. Fluvial depositsfrom avariety
of environmentsrelated to the Kalamazoo River contain
elevated concentrations of polychlorinated biphenyls
(PCBs) from paper-mill carbonless copy paper produc-
tion. There are four dams on the Kalamazoo River
between Plainwell and Allegan. Pool levels behind the
dams were lowered prior to state ownership in the late
1960s, exposing previously inundated sediment with
elevated PCB concentrations. Dam superstructureswere
removed (leaving asill) in 1987. PCB-laden sediment
continued to be transported and deposited downstream
of each dam asanew channel cut through the previously
impounded reach. The USGSiscurrently collecting sus-
pended sediment, bedload sediment data, and channel
cross section data that will be used in atransport model
of sediment movement simulating the effects of cat-
estrophic removal of the dams. Rather than duplicating
costsand field effortsthat have already been completed,
this study would use or build upon field data, GI S data,

-
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and numerical models applied by the USGS, other
agencies, and consultants. Preliminary observations
indicate that the previously inundated surfacesfall into
at least two elevation categories. One appears to cur-
rently be functioning as aflood plain and the other,
somewhat lower surface, appearsto be functioning asa
wetland. This has caused some definitional complexity
in the cleanup criteria applicable to the exposed sedi-
ment. The upland soil category doesn’t seem to fit
because both surfaces are frequently inundated, increas-
ing therisk of exposure of high PCB concentrationsfor
avariety of aquatic life.

OBJECTIVE

The objectives of the study areto: (1) qualitatively
describe the regional hydrologic conditions of the
Kaamazoo River compared to other large Great Lakes
tributaries in Michigan; (2) construct the longitudinal
profiles and gradientsfor the Kalamazoo River fromits
headwaters to the mouth for conditions (a) without
dams, (b) with damsin full operation, and (c) with dam
sills removed; (3) identify reaches of the Kalamazoo
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River proneto lateral migration or avulsion circa

(a) 1827 (b) 1938, (c) 1960, and (d) 2000 from Kalam-
azoo/Cahoun County line to its mouth at Lake Michi-
gan; (4) measure bank stability for the Plainwell to
Trowbridge Dam reach; (5) estimate channel devel op-
ment and stability for current conditions; (6) determine
pre-dam channel elevation and planform dimensions;
(7) determine permanence of engineered banks under
current conditions, and (8) model bank and channel sta-
bility for the Plainwell to Otsego City Dam reach under
scenarios of (a) catastrophic failure, (b) controlled
removal with natural river channelization, and (c) con-
trolled removal with designed channelization and/or re-
routing.

APPROACH

The approach for this study involvesfield data col -
lection and modeling by the USGS officesin Michigan
and Wisconsin, as well astechnical support from the
U.S. Department of Agriculture, Agricultural Research
Service. The approach includes: (1) conducting aliter-
ature review and describing the general watershed char-
acteristics; (2) reviewing historical geomorphic datafor
the Kalamazoo River and determineif data are detailed
enough to reconstruct pre-dam channel shape, sub-
strate, and bed elevation; (3) quantifying the longitudi-
nal profile of the Kalamazoo River from headwaters to
its mouth (&) without dams, (b) with damsin full oper-
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ation, and (c) with dam sills removed and identifying
reaches with slope changes and investigate possible
causes for changes (anthropogenic/dams vs. geologic
setting, historical relations with pre-glacial drainage);
(4) determining channel planform/location for the
Kaamazoo River from Kalamazoo/Ca houn County
line to its mouth for the years 1827, 1938, 1960, and
2000; (5) eva uating digital representation of previously
inundated surfacesfor the Plainwell to Allegan reach of
the Kalamazoo; (6) modeling bank stability under cur-
rent conditions for the Plainwell to Trowbridge Dam
reach; (7) conducting evaluation of channel stability
under three scenarios for the Plainwell and possibly the
Otsego City dam reach; and (8) writing a USGS Water
Resources Investigations Report that contains all
results.

PROGRESS (October 2001 to June 2002)

A literature review was conducted. A longitudinal
profile was constructed. Previously collected cores and
cross section data were examined. Bank stability mod-
eling was begun. Bank erosion measurements were col-
lected in the field.

PLANS (July 2002 to June 2003)

Finish collecting dataand run models. Write report.



BAD RIVER GEOMORPHOLOGY/STREAMFLOW TRENDS

COOPERATOR:
Bad River Tribe
PROJECT CHIEF:
Faith A. Fitzpatrick
LOCATION:

Bad River Reservation;
Ashland County

PROJECT NUMBER:
WI 23000

PERIOD OF PROJECT:
May 2001 to September 2002

PROBLEM

A historical perspective of changesin the
geomorphic and hydrologic conditions of the Bad River
watershed is needed. Previous sediment load studies
conducted by the USGS identified the Bad River as
having the highest sediment load of all tributariesto
Lake Superior. A large, highly-valued coastal wetland
complex exists at the mouth of theriver. Itisnot known
how sediment inputs affect aquatic conditionsin the
wetland.

OBJECTIVE

The main objectives of this study are to understand
the historical and modern impacts of land cover on
streamflow, sedimentation and erosion rates, and geo-
morphic conditionsin the Bad River and some of itskey
tributaries.

APPROACH

The approach involves four aspects for the recon-
naissance phase of the study: (1) gather available GIS

—

coverages and definewatershed characteristics of major
subbasins of the Bad River, (2) examine the streamflow
record at U.S. Geological Survey gaging station for his-
torical variations, (3) conduct afield reconnaissance
trip to identify hot spots of erosion/sedimentation, and
(4) conduct aliterature search of any publications or
studies done on the Bad River Basin related to stream-
flow, sedimentation, erosion and historical land uses.

PROGRESS (October 2001 to June 2002)

A field reconnaissance trip was conducted. Litera-
ture review, gathering of GIS coverages, and stream-
flow analysis was begun.

PLANS (July 2002 to June 2003)

Finish literature review, analysis of streamflow
trends, and compilation of GIS coveragesfor the water-
shed. Present results to the Bad River tribe personnel.
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DATABASE APPLICATIONSDEVELOPMENT TEAM

Mission

Provide data organization and distribution ser-
vicesfor water resources-related information at local,
state, national, and international levels. Targeted orga-
nizationsinclude local planning commissions, munic-
ipalities, the Wisconsin Department of Natural
Resources, USGS, EPA, USAID, and others. An
emphasiswill be placed on using the Oracle RDBMS
system and other Oracletoolsfor this purpose. Efforts
will be madeto acquire and devel op solutionswith the
best state-of-the-art technologies available, including
high-end data query tools, case tools, WWW-oriented
distribution strategies, map serving software, and
sophisticated relational database and multi-dimen-
sional OLAP systems.

Team Members

Harry R. House, Hydraulic Engineer

John F. Walker, Research Hydrol ogist/Engineering
David W. Hall, Hydrologist

Daniel J. Sullivan, Hydrol ogist

Nathaniel L. Booth, IT Specialist (Systems Analysis)
Morgan A. Schneider, Hydrologist

Judith C. Thomas, Hydrol ogist

Carolyn J. McCullough, Hydrol ogist

James R. Statz, Information Technology Specialist

PROJECTS
Database applications, W1 21000...........cccoecvrererieennn 126
Wisconsin Department of Natural Resources

biology database, WI 21005...........ccccoeverenerenerienenn 128

USGS NAWOA Data Warehouse |

Database Applications Development Team
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DATABASE APPLICATIONS, W1 21000

COOPERATORS:

City of Milwaukee;

U.S. Environmental Protection
Agency (USEPA);

U.S. Geological Survey, CAPP
and WRD Wisconsin Depart-
ment of Natural Resources
(WDNR)

PROJECT CHIEF:
Harry R. House

LOCATION:
United States

PROJECT NUMBER:
WI 21000

PERIOD OF PROJECT:
July 1998-Continuing

PROBLEM

Natural resources agencies are having difficulty
organizing, storing, and distributing their information
products using their existing resources (staff, hardware,
and software).

OBJECTIVE

The purpose of this project isto provide our coop-
erators, the USGS, and other agencies with modern
alternatives to their existing information technol ogy
resources and capabilities. The objectiveisto provide
our customers with access to high-quality data process-
ing methods.

APPROACH

The Oracle Team in the Wisconsin District is dedi-
cated to the design, development, and deployment of
relational database systems geared to address water-
resources-rel ated data management problems being
faced by our cooperators and other Federal agencies.
Systems devel oped are centered on Oracle Corporation
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technology at thistime. The team provides an alterna
tive resource for these customers to compliment their
in-house information technology staff and/or outside
consultants.

The Oracle Team applies cutting-edge technol ogy
in the resolution of the data management problems,
within the limitations of available funding and staff. It
isassumed that | ower-end technology or approachesare
more widely available to our customers already, and
that we will provide a more valuable service by provid-
ing higher-end systems. Theteam attemptsto maximize
the productivity of each developer by using develop-
ment tool sthat reduce the need for custom coding, or by
simply buying out-of-the-box applications that can be
configured and used for agency needs.

PROGRESS (July 2001 to June 2002)

Eight new servers were purchased to support the
increasing resource demands of the unit. Support licens-
ing was renewed for all software, and additiona pur-
chases of software for web-enabled graphing was
purchased from Visual Numerics Corporation. A



7-track tape backup system was purchased to further
automate the backup procedures for the expanding
database network. A full T 1 line was established with
alocal provider to improve bandwidth to users outside
the USGS network. A 10-port 1000 Mb switch was
added to improve network transfer speeds between
internal team servers. Aninitial purchase of Redhat
Linux was madeto investigate the feasibility of putting
Oracle middle tier and database tier software on exist-
ing Intel hardware, to improve stability, performance,
and availability of systemsto run newer versions of
Oracle software. A large number of publicity articles
and bulletins came out describing the teams activities
with various I T products. A presentation was made at
Oracle Open World describing the teams work on the
NAWQA Data Warehouse.

The USGS Products Warehouse (subproject
21002) continued development, and is available for
general usein the spring of 2002.

The Milwaukee Beach Health project (subproject
21003) with the City of Milwaukee was refunded, and
isavailable for use by the public and internal users
again.

A new geospatial-mapping interface was created
for the NAWQA DataWarehouse (subproject 21004) in
Maplnfo java extreme. New data were entered into the
system from the legacy sources.

The WDNR biological database (subproject
21005) added a module for tracking fish propagation
information. Additional discoverer reports were cre-
ated, and the existing forms were improved in response
to user requests.

A visit to Russia to evaluate the potential for com-
plimenting the team with selected Russian hydrol o-
gist/programmers was conducted in April 2002.

PLANS (July 2002 to June 2003)

It is expected that there will be additional pur-
chases of serversto further enhance our hardware infra-
structure. If aninitial test of Redhat Linux issuccessful,
there will likely be awhole-scale conversion to Linux
on most serversin the summer/fall of 2002.

Isisanticipated that all current projects except
21003 will be refunded in the next period, and in some
cases, at reduced levelsin reaction to federal and state
cutbacks. Project development activities are expected
to make up the difference, if it occurs. In particular, a
pilot for an NWISinternal data warehouse, and a Gate-
way to the Earth geospatial web search engine may
prove to be the most likely candidatesin this regard.

The productivity of the Russian collaboration will
be evaluated, and if deemed successful, it islikely that

program will be continued and/or expanded in the
future.

Subpr oj ect 21002: wewill continue gathering and
loading citation datain cooperation with USGS Librar-
ies. Internal testing and continued devel opment of the
web interface. Testing will beginwith asmall group and
expand with each iteration. Comparisons will be made
of completeness of data set with USGS Information Ser-
vices data sets. We will be working on interfacing with
USGS Information Services to provide ordering and
pricing information for the products available. We plan
to go into production sometime this summer with
national publication citation information. In addition,
we will create a multi-media database storage and
deployment system associated with the datawarehouse.
The goal isto have the site act as the central repository
for WRD for that type of information.

Subproject 21003: We will begin preparation and
updating asitefor 2002 swimming season. We expect to
migrate the siteinto the newest version of Oracle Portal.

Subproject 21004: There are plans to develop a
web-based graphing interface to produce constituent
occurrence tables real-time. This would save NAWQA
staff weeks of effort in producing these graphics for the
1997 Summary Reports. A re-working of aggregation
plansto be donethis period to accommodate new NWIS
4.1 structure. Also, there are plans to continue system
documentation of all the NAWQA Data Warehouse data
and application systems.

Subproject 21005: It islikely that substantial bud-
get cutsat WDNR in FY 2003 will negatively influence
the scope of project maintenance and devel opment.
While the FY 2003 funding problems have not
improved since the last review period, there is much
more satisfaction this review period with the perfor-
mance of the Biology database among DNR manage-
ment and staff sincethe T 1 line was installed and the
new Fish Propagation Database was successfully rolled
out. This new user satisfaction should at least build
some support within DNR for the continued operation
and funding of the Biology Database project during FY
2003.

Loading of the Ed Emmons/Don Fago dataset of
fish and habitat datawill be ongoing until completion.

Major revision of al the main database forms and
reportsis currently scheduled to consume 100% of the
database devel opment time for March through Septem-
ber 2002. Mgjor changesinclude incorporation of anew
Survey |D number into the database and may also
involve converting most existing Designer Forms into
more powerful and user-friendly Developer Forms. It
has not yet been determined if construction of a new
STAR schemafor query support will be constructed as
part of this major database revision.
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WISCONSIN DEPARTMENT OF NATURAL RESOURCES
BIOLOGY DATABASE

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
David W. Hall
LOCATION:
Statewide

PROJECT NUMBER:
WI 21005

PERIOD OF PROJECT:
January 2000—Continuing

PROBLEM

The Wisconsin DNR Bureau of Fisheries Manage-
ment and Habitat Protection collects and manages a
wide variety of biological data. Data from biological
programs were previously managed and stored in multi-
ple databases in awide variety of formats, making
retrieval and analysis of data from the different pro-
grams difficult and time consuming. Databases did not
exist and were needed to manage the statewide fish
propagation program data and also for the statewide
habitat assessment programs.

OBJECTIVE

A single database was needed to unify data from
five legacy databases and two new databases. The leg-
acy databases are the Wisconsin Inland Fisheries (Para
dox) Database, Wisconsin Fisheries Historical
Database, Treaty Database, Master-Fish File Database,
and the Macroinvertebrate Database. The two new data-
bases that were developed and were incorporated into
the project include the Fish Propagation Database and
the Habitat Database.
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APPROACH

Initial development of the project was directed
toward providing data entry and data reporting capabil -
ity onthelnternet for datafromall major field activities.
The most widely used field forms for fish, habitat, and
macroinvertebrate data were selected for initial devel-
opment. The database was deployed over the Internet so
that geographically-dispersed users across the State
could input and access data using electronic forms and
reports.

PROGRESS (July 2001 to June 2002)

The URL for the database websiteis:
http://infotrek.er.usgs.gov/plsWDNR_BIOLOGY _
WDB/WDNR_BIOLOGY_WDB.home. The database
website, forms, and reports have undergone continual
refinement in response to user needsin addition to
ongoing development of new applications for the data-
base. The first phase of the database was deployed on
the Internet on January 1, 2001. Database useincreased
substantially and has remained high since November
2001 when the USGS Wisconsin District installed a



direct T-1 line to the Internet which substantially
increased database performance. The new propagation
component of the database went onlinein January 2002
and includes data-capture and reporting for processes
from stocking-quota development, hatchery produc-
tion, egg and fish transport, and final stocking. The
planned major redesign and refinement of all database
applications was undertaken from February through
June 2002.

PLANS (July 2002 to June 2003)
The basic structure of the fish and habitat compo-

nents of the database will be redesigned from June

through September 2002 to link data from related fish

and habitat surveys with a comprehensive survey ID.

Additional data from legacy datasets will be loaded as
time and funding allow. All database hardware and soft-
ware are continually being upgraded to increase perfor-

mance and to enhance the utility of the database
applications. A feasibility study may be continued to

assess the utility of mobile applications and electronic
field data-entry forms as a paperless field data-collec-

tion system.
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SURFACE WATER TEAM

Mission

The surface-water Self-Directed Work Team encom-
passes a variety of projects that involve monitoring or
modeling of the quantity and/or quality of surface-water
runoff. The products of these efforts provide critical infor-
mation to local, state, national and international managers
necessary for making decisions regarding laws and
regulations, urban development planning and remediation
activities. The surface-water team objectives are to:
(2) efficiently manage projects from the conception and
proposal stage on through management and operation,
resulting in informative products, and (2) maintain a suffi-
cient amount of funding and challenging work for the
entire team. Through these objectives, it is our intent to
continuously evolve with and develop new data collection
and analysis techniques, be proficient and respected mod-
elers, plan for future projects, enhance the skills and
growth of individual team members, and maintain a posi-
tive relationship with our cooperators.

Team Members

William R. Krug, Hydrol ogist/Engineering
Randy J. Hunt, Research Hydrologist/Geol ogy
Jeffrey J. Steuer, Hydrol ogist/Engineering
David J. Gracyzk, Hydrologist/Forestry
Gerald L. Goddard, Hydrologic Technician
Halward L. Hanson, Hydrologic Technician
David E. Housner, Hydrologic Technician
Judy A. Horwatich, Hydraulic Engineer

Mark A. Corsentino, Student Trainee (Civil Engineering)
Timothy L. Hanson, Hydrologic Technician
Andrew J. Mumpy, Hydrologic Technician

Acoustic Doppler Current Profiler (ADCP)
used to measure discharge.

U.S Geological Survey sampling PCBs on the
Fox River at Green Bay, Wisconsin.
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PROJECTS

Amphibian malformations and water quality, W1 00102 ...........coeveieiiieiiee e e e se e e ae s see st ae st e e e sneenesreennas 133
Project collaboration with the Biological Resources Discipline at La Crosse, WI 00103...........cccovvveeveveniesesveseeseenn, 135
Regiona flood-frequency study for urban and rural streamsin Wisconsin, WI 10900...........cccocoeveeienieesesesceeseeree e, 137
Fox River RemMediation, WI L4500 ........cccoeiieiiieirieesieieseeesiees e teses e sestesestesessesessesestesessesessessssessssessasesensessesessesessnsesens 139
Bridge Scour on Balsam Road Bridge, W1 17230 .......ccccceieeiieiesiieiesieeiesteeeeseeeesteesae e sas e essesseeaesteessessesnssssssnsssneenses 141
Dane County surface water model, W1 18901 .........ccoioeiiiie ettt e e s ae e ae e et e st e estesse e e e sneensesnaennas 142
Transport of PCBs at two sites on Cedar Creek, WI 19100 .........cciciiiiriiseereeseesie e seesee e see e sree e e e sse e e saeseesresneessens 143
LinCOIN Creek PCBS, W L1OL0L..........o ettt sttt ettt b e b b s ee e e e £ et et e st e aesbese e e b e see se e s e b ene e e eneeneeneene 144
Transport of PCBs at three sites on Pine Creek and Manitowoc River (Hayton Millpond), W1 19102 ...........cccccevvecuenen. 145
Mitigation of future North Fork urbanization impacts on the Pheasant Branch hydrologic system, WI 20202,

20203, 20204 ......ecteieeieeieie ettt ettt ettt Ee R et R e Ee e Ee £ R e e ke e Eene e R A e ReAe R e e R e eeeRe et e R EeRenEe Rt e bRt neeneeEenentens 146
Modeling the effects of the Crandon Mine using the HSPF watershed model, W1 20500 ..........ccccceeveveeceneenieseenee e, 148
Geographic information system (GIS) database devel opment and support of MODFLOW and HSPF modeling

efforts related to the proposed Crandon Ming, W1 20501........c.c.cceeiiiieieiieese e see e sae e stestessee e eaesreeaesneenaesresnnens 149
The effect of near-shore development on constituent loading to lakes in Northern Wisconsin, W1 21800............c..c.c...... 151
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AMPHIBIAN MALFORMATIONS AND WATER QUALITY

COOPERATORS:

U.S. Geologica Survey
Biologica ResourcesDisciplineg;
Upper Mississippi Environmental
Science Center

PROJECT CHIEF:

John F. Elder

LOCATION:

Southern Minnesota
PROJECT NUMBER:

W1 00102

PERIOD OF PROJECT:
October 2000 to September 2002

PROBLEM

Since 1995, amphibian malformations have been
reported in 43 states and two Canadian provinces. Mal-
formations have been found in 38 species of frogs and
19 species of toads, with as much as 60 percent of indi-
viduals affected in some local populations. Maforma-
tionsrange from relatively minor abnormalities, such as
missing toes or feet, to more debilitating problems,
including missing, deformed or extrafront or rear limbs,
deformed mandibles, missing eyes, or internal abnor-
malities. This problem is athreat to the survival of
affected amphibian species, some of which are already
declining. In addition, the conditions that lead to
changesin amphibian devel opment may pose athreat of
amuch broader nature, extending across many types of
aguatic ecosystems around the world.

Studies of amphibian malformationsduring the past
decade have focused primarily on the morphology,
physiology, and pathology of malformations. These
studies have provided valuable documentation of the
occurrence of malformations, and the debilitating
effects on the animals. However, the root causes of the

MINNESOTA

problem are not yet known, despite considerable
research into avariety of possible etiologies.

Changesin water quality or hydrologic characteris-
tics seem likely to be associated with amphibian malfor-
mations because of extensive exposure of theanimalsto
natural waters and the fact that amphibians breathe at
least partly through their skin. However, no research to
date has specifically and unambiguously implicated any
particular environmental factor asacause of amphibian
malformations. In fact, malformations are almost cer-
tainly not attributable to a single cause; they are much
more likely to be associated with mixed factorsin com-
plex interaction with each other. This project provides
water quality datain parallel with amphibian surveysto
determineif certain water quality peculiaritiesexist in
ecosystems where amphibian malformations are rela-
tively common. Information about the physical, chemi-
cal, and ecological characteristics of these ecosystems
may lead to identification of some key factors or recent
environmental changes that might be associated with
developmental changesin the affected amphibian spe-
cies.
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OBJECTIVE

To identify and describe any association between
amphibian malformations and water quality in pond
habitats of southeastern Minnesota. Because the study
areais rural-agricultural, emphasisin water-quality
analysisison occurrence of organic compoundsthat are
commonly applied on agricultural fields and might
therefore belikely to occur at elevated concentrationsin
pond waters.

APPROACH

This study is conducted at rural pondsin Winona
and Houston Counties in southeastern Minnesota. The
ponds range from less than one acre to afew acresin
size. Pondswhose watersheds arefully or partially agri-
cultural fields are matched with similar-size ponds that
receive drainage form natural areas. Amphibian collec-
tions, for examination of malformations, are accompa-
nied by water sampling for analysis of pesticides and
pesticide metabolites. Results for agricultural and natu-
ral ponds are compared to assess possiblelinks between
occurrence of any compounds or group of compounds
and occurrence of amphibian malformations.

PROGRESS (July 2001 to June 2002)

At all ponds, water samples were collected in
spring 2001, and amphibians were collected and exam-

ined for malformations. Water sasmpleswere chilled and
sent immediately to the National Water Quality Labora-
tory in Lakewood, Colorado for analysis of pesticides
and pesticides metabolites. Results showed clear differ-
ences between agricultural and natural ponds with
respect to occurrence of certain pesticides and pesticide
metabolites. Concentrations of atrazinein all agricul-
tural ponds were in excess of 0.3 micrograms per liter,
but near or less than 0.1 micrograms per liter in al nat-
ural ponds. Some of the agricultural ponds also had ele-
vated concentrations of di-ethyl atrazine, metalochlor,
and acetochlor. Very few malformations were found in
any of the ponds, however, and no relation could be
established between their occurrence and the concentra-
tions of pesticides in the pond water.

PLANS (July 2002 to September 2002)

Analysis, interpretation, and presentation of data
and results from 2001 study. Comparisons of results
with other studies. Meet with scientists investigating
similar problems in other areas of the country. Addi-
tional sampling is not currently planned, although
project team is prepared for further data collection upon
reports of increased frequency of observations of
amphibian malformations.

Pesticides detected in water of SE Minnesota Ponds, June 11-13 2001. Amphibians from same ponds were
examined for malformations. Ponds in agricultural watersheds (Ag) compared with ponds in natural areas (Nat).
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PROJECT COLLABORATION WITH THE BIOLOGICAL
RESOURCESDISCIPLINE AT LA CROSSE

COOPERATOR:

Biological Resources Discipline,
La Crosse, Wisconsin

PROJECT CHIEF:

Jeffrey J. Steuer

LOCATION:

La Crosse County

PROJECT NUMBER:

WI 00103

PERIOD OF PROJECT:
October 2000 to September 2002

PROBLEM

The Mississippi River isone of the world’s major
river systemsin size, habitat diversity, and biological
productivity. The Biological Resources Discipline
(BRD) Environmental Science Center in La Crosse,
Wisconsin, provides scientific understanding, informa:
tion, and technol ogies needed to support sound manage-
ment of biological resources on the Upper Mississi ppi
River. There is aneed to bring the BRD expertise into
the Wisconsin District (WRD) projects and in return
provide hydrologic expertise and experience into the
BRD investigations. This project will increase collabo-
ration between the two disciplines.

OBJECTIVE

The purpose of the project isto enhance BRD and
WRD collaboration in investigations such as nitrogen
budgets and the resulting biological impacts; urbaniza-
tion effects on backwater areabiota; mercury, PCB, cad-
mium, and pesticide impacts in zebra mussels;
sedimentation patterns and the resulting effects on mus-
sels, paddlefish, and navigation; and hydrologic assis-

tancein assessing trendsin the Upper Mississippi River
long-term monitoring program.

APPROACH

From October 2000 through September 2001 one
WRD hydrologist worked in the La Crosse BRD office
on a half-time basis. This physical relocation of the
hydrologist established communication and enhanced
collaboration for the inter-discipline personnel. The
WRD hydrologist continues to work with the mussel
landscape team on a quarter time basis while located in
the Middleton Office.

PROGRESS (July 2001 to June 2002)

Much of the present day effort provides the mussel
landscape team with hydrol ogic and hydraulic expertise
in the effort to understand why endangered mussel spe-
ciesformtheir bedsin specific locations. These hydrau-
lic efforts have included: conducting bottom roughness
and shear calculationsin selected Mississippi River
pools and an accompanying comparison to historical
mussel data; assisting with evaluation of an electronic
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method (RoxAnn) to inventory mussel bedsand bottom
substrate; and utilizing acoustic Doppler profilesto
determine bottom roughness and shear velocity.

An example of newly developing collaborative
effort isthe Halfway Creek study. Halfway Creek
Marsh is situated within the lower reach of Halfway
Creek and Sand Lake Coulee Creek watersheds (com-
bined watershed area 28,000 acres) and has an outlet
that drainsto the Mississippi River Pool. Initial project
design will utilize four automated sites to monitor
water, sediment, and nutrient fluxes into and out of the
natural and constructed sections of Halfway Creek Wet-
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land. Ultimately the project may evolveinto a study of
specific nutrient processes that will assist the U.S. Envi-
ronmental Protection Agency in Total Maximum Daily
Load calculations and further understanding in the Mis-
sissippi River and Hypoxia problem.

PLANS (July 2002 to September 2002)

The Middleton WRD hydrologist will continue to
work on the mussel landscape team on a quarter time
basis. The project is expected to continue beyond Sep-
tember 2002.



REGIONAL FLOOD-FREQUENCY STUDY FOR URBAN AND
RURAL STREAMSIN WISCONSIN

COOPERATORS:

City of Fond du Lac;
Wisconsin Department of
Transportation

PROJECT CHIEF:
William R. Krug
LOCATION:

Statewide

PROJECT NUMBER:
WI 10900

PERIOD OF PROJECT:
July 1985—Continuing

PROBLEM

Flood-frequency estimates are required at many
sites for bridge and culvert design, aswell as for flood-
plain management and flood-insurance studies. M ost
sites at which such estimates are required do not have
records of flood peaks.

OBJECTIVE

Objectivesareto: (1) operate a State-wide network
of crest gages to obtain ongoing information on flood
peaks, (2) develop improved regression equations for
the State of Wisconsin, and (3) analyze and improvethe
network of crest-stage gages to obtain better data for
developing improved regression equations.

APPROACH

A network of approximately 90 crest-stage gages
will be maintained to gather flood peak information,
especialy on streams with small drainage areas. The
information on annual flood peaks will be used to com-
pute flood-frequency at these sites. Periodically, the

expanded information on flood frequency at streams
throughout the state will be used to compute regional
flood- frequency equations to estimate flood frequency
at ungaged sites.

PROGRESS (July 2001 to June 2002)

Annual flood peaks were computed and published
in the annual datareport for 85 crest-stage stations,
including 19 of the new stations. Significant effort has
been madein measuring flood discharges at crest gages,
especidly at the newly installed gages, and improving
ratings at crest gages. Flood frequency has been recal-
culated using data through water year 2000.

PLANS (July 2002 to June 2003)

The crest-stage-gage network will be monitored
throughout the year. More new gages will have ratings
developed for them as measurements and surveys are
available. Significant effort will be made to improve
ratings at all the gages. Work will continue on recalcu-
lating regression equations for computing flood fre-
guency—Ieading to publication of anew report.
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REPORTS

Krug, W.R., 1996, Simulation of temporal changesinrainfall-
runoff characteristics, Coon Creek Basin, Wisconsin:
Journal of the American Water Resources Association,
v. 32, no. 4, p. 745-752.

Krug, W.R., Conger, D.H., and Gebert, W.A., 1992, Flood-
frequency characteristics of Wisconsin streams. U.S.
Geological Survey Water-Resources Investigations
Report 914128, 185 p., 2 pls.
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Conger, D.H., 1986, Estimating magnitude and frequency of
floods for Wisconsin urban streams; U.S. Geological
Survey Water-Resources Investigations Report
86-4005, 18 p.

Conger, D.H., 1981, Techniques for estimating magnitude
and frequency of floods for Wisconsin streams; U.S.
Geological Survey Water-Resources Investigations
Open-File Report 80-1214, 116 p., 2 pls.

Conger, D.H., 1971, Estimating magnitude and frequency of
floodsin Wisconsin: U.S. Geological Survey Open-File
Report, 200 p.



FOX RIVER REMEDIATION

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
Jeffrey J. Steuer
LOCATIONS:

Outagamie County
Brown County

PROJECT NUMBER:

WI 14500

PERIOD OF PROJECT:
August 1998 to September 2003

PROBLEM

Several Fox River bottom sediment deposits have
been considered for pilot-scale remediation based upon
high PCB concentrations. The pilot remediation project
at deposit “N” (Kimberly) began in November 1998
and, in August 1999, pre-dredge sampling commenced
at the Sediment Management Unit (SMU) 56_57 (Green
Bay). There was a need, as part of the Fox River Reme-
diation Assessment Team (FRRAT) efforts, to monitor
and collect environmental data before, during, and after
the remediation operation. Most recently, the Wisconsin
Department of Natural Resources and the U.S. Environ-
mental Protection Agency have a 7-year plan to remedi-
ate PCBs from the bottom sediments in the Fox River.
The plan callsfor apre-remediation assessment of PCB
transport followed with a 40-year monitoring program
upon completion of the remediation program. Thereisa
need to monitor and collect environmental data before,
during, and after this full-scal e remediation operation.

OBJECTIVE

During the pilot-scal e remediation efforts, monitor-
ing and sampling will be conducted to meet the project

Quality Assurance Project Plan objectives. The objec-
tives are to: (1) evaluate baseline conditions prior to
dredging activities, (2) evaluate short-term impacts,
including PCB massfluxesduring dredge activities, and
(3) evauate conditions following the completion of
dredge-related activities. Objectives for the full-scale
remediation have yet to be finalized.

APPROACH

Pilot-Scale remediation at Deposit “N”"—The base-
line investigation consisted of water-column samples
collected at four upstream locations and four down-
stream locations prior to the commencement of dredg-
ing. Bottom sediment samples were collected from a
minimum of 30 locations in Deposit N and an interme-
diate zonelocated between the sediment deposit and the
silt-containment barrier.

Evaluation of short-term impact at Deposit “N”
includes water-column sampling at four upstream and
four downstream locations, dredge slurry samples and
continuous-flow monitoring, composite samples of al
on-shore processing locations, composite samples of
processed solids for landfill disposal, samples of filter
media, and treated carriage water samples.
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Evaluation of long-termimpact included collecting
sediment core samples from the same locations as the
pre-dredge sample sites, and an intermediate zone char-
acterization using visual reconnaissance and sampling.

Pilot-Scaleremediation at SMU 56_57—The base-
line investigation consisted of water-column samples
collected at four upstream locations and five down-
stream locations prior to the commencement of dredg-
ing.

Evaluation of short-term impact SMU 56_57
included water-column sampling at four upstream and
five downstream locations, dredge slurry sampleswith
continuous-flow monitoring and composite sampl es of
processed and treated carriage water samples.

PROGRESS (July 2001 to June 2002)

Deposit “N"—Pre- and post-dredge cores have
been collected and processed at 30 |ocations along with
the intermediate zone. Over 90 PCB samples, 800 TSS
samples, and over 6,400 water-quality measurements
have been collected at the water-column sites. Shore-
side (remediation process) samplesand slurry flow data
have been collected for 29 continuous days. The USGS
mercury lab has completed the bottom sediment and
remediation process sampleanalyses. Thedataanalyses
is complete and the final report has been written evalu-
ating the water-column transport and the shore-side
processes.

SMU 56_57—Over 90 PCB samples, 800 TSS
samples, and over 6,400 water-quality measurements
have been collected at the water-column sites. Assis-
tance was provided in the slurry sampling and five 80-
liter effluent sampleswere processed. The dataanalyses
is complete and the final report has been written evalu-
ating the water-column transport and the overall PCB
fluxes.

PLANS (July 2002 to June 2003)

The USGSwill participate in determining the sam-
pling scope and monitoring design in support of thefull
scale remediation effort. The low level (80-liter; limits
of detection of approximately 0.01 ng/L) water-column
PCB samplesalong with ancillary datawill be collected
beginning in June 2002.

REPORTS

Fox River Remediation Advisory Team, 2000, Evaluation of
the effectiveness of remediation dredging: The Fox
River Deposit N Demonstration Project November
1998-January 1999: Water Resources Ingtitute Special
Report 00-01.

Steuer, J.J., 2000, A mass-balance approach for assessing
PCB movement during remediation of a PCB-contami-
nated deposit on the Fox River, Wisconsin: U.S. Geolog-
ical Survey Water-Resources | nvestigations Report
004245, 8 p.
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BRIDGE SCOUR ON BALSAM ROAD BRIDGE

COOPERATOR:

Marathon County Highway
Department

PROJECT CHIEF:

Peter E. Hughes
LOCATION:

Marathon County
PROJECT NUMBER:
WI 17230

PERIOD OF PROJECT:
May 1998-Continuing

PROBLEM

Bridge scour has become a topic of nationwide
interest in recent years but has not been identified as a
serious problem for many bridges in Wisconsin. The
Balsam Road bridge over the Big Eau Pleine River in
Marathon County is one bridge, however, which has
aready been severely scoured with pier footings and
pilings exposed. The scour hole is concentrated around
the bridgelocation, beginning at approximately 200 feet
upstream to approximately 200 feet downstream. An
engineering assessment indicates that the 100-year
return period discharge could undermine the east abut-
ment and piers 1 and 2 and scour closeto piletip eleva-
tions on Pier 3 and the west abutment.

OBJECTIVE

The objective of this study isto install acoustic
transducers to continuously monitor the scour depth on
the upstream and downstream sides of the piers at the
east side of the bridge. Discharge data from the stream-
flow gage at Stratford will be used to provide a high
flow aert to the USGS and the Marathon County High-
way officesto alow closure of the bridgeif scour depths
increase to dangerous levels.

APPROACH

Acoustic transducers will be attached to the
upstream and downstream faces of the most eastern pier
on the Balsam Road bridge. The scour depth data will
be recorded on a datalogger and telemetered to the
USGS office in Middleton, Wisconsin. Thisinforma-
tion will be automatically uploaded to the World Wide
Web home page for the USGS Wisconsin District
(http://wi.water.usgs.gov). A voice modem will be
installed at the Big Eau Pleine River streamflow gage at
Stratford and will be programmed to provide an aert to
the Marathon County Highway Department and USGS
offices that aflood event is occurring. This alert will
provide the opportunity to closely monitor the scour
depthsto determine whether the bridge shoul d be closed
due to hazardous conditions.

PROGRESS (July 2001 to June 2002)

Scour depth was monitored through September
2001. Data were available on the World Wide Web.

PLANS (July 2002 to June 2003)
Project has been terminated.
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DANE COUNTY SURFACE WATER MODEL

COOPERATOR:

Dane County Regional Planning
Commission

PROJECT CHIEF:
William R. Krug
LOCATION:

Dane County

PROJECT NUMBER:
WI 18901

PERIOD OF PROJECT:
April 2001 to March 2002

PROBLEM

Officialsat al levels of government are concerned
about the effects of increasing urban growth and devel-
opment on the surface- and ground-water resourcesin
Dane County. The relation between surface and ground
water must be understood to allow for increased ground-
water withdrawal s while protecting the quality and
quantity of surface-water resourcesin the County. A
comprehensive study that combines existing water data
with new datais needed to provide government and
planning agencies with atool to aid in managing the
water resources of the Dane County area.

OBJECTIVE

Evaluate alternative operation plans for the lake
system (L akes Mendota, Monona, and Waubesa), in
order to control flooding on the lake system, while sus-
taining downstream flows and provide adequate |ake
levelsfor recreation.

APPROACH

The model used in preparing the report, “ Simula:
tion of the Effects of Operating L akes Mendota,
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Monona, and Waubesa, South-Central Wisconsin, as
Multipurpose Reservoirs to Maintain Dry-Wesather
Flow” by William Krug (1999), will be modified to
reflect current conditions.

Net inflow to be used in the model will be com-
puted from the measured outflow, observed changesin
lake stages, and the record of past diversions. Outflow
has been measured since September 1930 on the Yahara
River near McFarland, Wisconsin. Daily |ake stage for
most periods of the same years has been measured on
L akes Monona and Mendota. Records of sewage diver-
sion are available from the Madison Metropolitan Sew-
erage District.

The model will be used to evaluate the effects of
various possible aternatives.

PROGRESS (July 2001 to June 2002)

The model has been adapted to include the latest
rating curve for the channel below Lake Waubesa. The
input/output formats are being revised to accommodate
the additional years of record since the last study.

PLANS
The final report will be reviewed and published.



TRANSPORT OF PCBsAT TWO SITESON CEDAR CREEK

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
Jeffrey J. Steuer
LOCATION:

Ozaukee County

PROJECT NUMBER:

WI 19100

PERIOD OF PROJECT:
April 2000 to September 2002

PROBLEM

High concentrations of polychlorinated biphenyls
(PCBs) have been found in the Cedar Creek bed sedi-
ments, water column, and fish tissues. Partial remedia-
tion of Cedar Creek (Ruck Impoundment) was
completed in 1994. PCB transport trends are needed
to assist in future management decisions.

OBJECTIVE

The objectiveisto determine PCB loading changes
at Columbia Avenue (downstream of the Ruck
Impoundment) and Highland Road.

APPROACH

From August 1994 to August 1995, 24 PCB sam-
ples were collected at Columbia Avenue and Highland
Road. Total suspended solids, chlorophyll a, and dis-
charge datawere used in conjunction with the PCB data
to establish PCB concentration regression relations.

From December 2000 through October 2001, 24
additional 80-liter PCB samples (along with supporting
constituents) will be collected at the two Cedar Creek

—

sites. Utilizing these data, residuals from the 199495
regression relations will be examined to determine if
PCB concentrations have statistically changed over
time.

PROGRESS (July 2001 to June 2002)

Field equipment blanks have been collected;
equipment, cleaning and processing procedures have
been found to be acceptable. The 24 PCB samples and
related constituents have been collected. Laboratory
results have been received for 20 of the samples. Imme-
diately downstream of the remediated Ruck |mpound-
ment, several of the samples had no detected congeners
in either the dissolved or particulate fractions. Down-
stream of the Highland Impoundment, total PCB (con-
gener summation) concentrations have ranged from
0.44t0 23.6 ng/L.

PL ANS (July 2002 to June 2003)

In conjunction with the WDNR, this office will
conduct data analyses such as comparing previous and
current regression residuals in addition to a neural net-
work analysis.
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LINCOLN CREEK PCBs

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:

Peter E. Hughes
LOCATION:

City of Milwaukee
PROJECT NUMBER:
WI 19101

PERIOD OF PROJECT:
June 2001 to June 2003

PROBLEM

The Wisconsin Department of Natural Resourcesis
evaluating alternatives for removing PCB contaminated
sediments from the Estabrook Impoundment on the
Milwaukee River. Lincoln Creek emptiesinto this
impoundment and it isimportant to identify if there are
continuing sources of PCBs coming from Lincoln Creek
drainages.

OBJECTIVE

The primary objective of this study isto collect
water-column samples during runoff events to quantify
the PCB load being transported in Lincoln Creek.

APPROACH

The USGS will establish a gaging station on Lin-
coln Creek at 27th Street and install equipment to auto-
matically collect water samples during runoff events. A
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total of 19 event composite samples will be collected
and processed for analysis by the Wisconsin State L ab-
oratory of Hygiene for particulate and dissolved PCBs.
A total of 110 discrete suspended solids samples will
also be analyzed. Streamflow will be continuously
monitored and used to compute the PCB and suspended
solids loads transported during runoff events.

PROGRESS (June 2001 to June 2002)

The gaging equipment has been installed and is
operational. Sampling of runoff events has started.

PLANS (July 2002 to June 2003)

Complete collection of the storm samples and sub-
mit samples to the lab. Prepare a summary of the data
for WDNR. A data report will be prepared which will
summarize the storm event loads and flow data col-
lected for this project.



TRANSPORT OF PCBsAT THREE SITESON PINE CREEK
AND MANITOWOC RIVER (HAYTON MILLPOND)

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
Jeffrey J. Steuer
LOCATION:

Caumet County

PROJECT NUMBER:

WI 19102

PERIOD OF PROJECT:
April 1994 to September 2002

PROBLEM

High concentrations of polychlorinated biphenyls
(PCBs) have been found in the Hayton Millpond and
Pine Creek bed sediments, water column, and fish tis-
sues. PCB transport trends are needed to assist in future
management and remediation decisions.

OBJECTIVE

The objectiveisto determine PCB loading changes
at the Hayton Millpond outlet along with PCB loading
in reaches of Pine Creek.

APPROACH

From August 1994 to August 1995, 24 PCB sam-
pleswere collected at the Hayton Millpond outlet. Total
suspended solids, precipitation, chlorophyll a, and dis-
charge datawere used in conjunction with the PCB data
to establish PCB concentration regression relations.

From August 2001 through June 2002, five addi-
tional 80-liter PCB samples (along with supporting con-

—

stituents) will be collected at the Millpond outlet along
with 10 PCB samples on Pine Creek. Utilizing these
data, residuals from the 1993-95 regression relations
will be examined to determine if PCB concentrations
have statistically changed over time.

PROGRESS (July 2001 to June 2002)

Field equipment blanks have been collected; equip-
ment, cleaning, and processing procedures have been
found to be acceptable. Ten PCB samples and their
related constituents have been collected. Laboratory
results have been received for three of the samples. Rel-
ative loading between the sites may be similar to that
observed seven years ago. During August 2001, one of
the Pine Creek sites (Quarry Road) had a total PCB
(congener summation) concentration of 730 ng/L.

PLANS (July 2002 to September 2003)

Dataanaysiswill be completed.
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MITIGATION OF FUTURE NORTH FORK
URBANIZATION IMPACTSON THE PHEASANT BRANCH
HYDROLOGIC SYSTEM

COOPERATORS:

City of Middleton;
Wisconsin Department of Natural
Resources

PROJECT CHIEFS:

Jeffrey J. Steuer
Randy J. Hunt

LOCATION:

Dane County

PROJECT NUMBER:
WI 20202, 20203, 20204
PERIOD OF PROJECT:
July 1996 to January 2004

PROBLEM

As Middleton and its surroundings continue to
develop, the Pheasant Branch North Fork Basinis
expected to undergo significant urbanization. For the
downstream city of Middleton, headwater urbanization
can mean increased flood peaks, increased water vol-
ume, and increased pollutant loads. It may also
adversely effect down-gradient ecosystems such as
Pheasant Branch Marsh and reduce ground-water
recharge. Previous work has often not included the tran-
sient interaction between surface and ground water. The
proposed work will combine ground- and surface-water
modeling in the analysis of the Pheasant Branch system.

OBJECTIVE

Objectives are to: (1) locate potential sites for run-
off controlsand/or enhanced infiltration to ensurefuture
flood peaks do not exceed the present condition flood
peaks, (2) quantify the flood peak and ground-water
recharge differences resulting from a fully-urbanized
condition with and without treatment or runoff controls,
(3) use the ground-water model to assess North Fork
basin urbanization impacts on Pheasant Branch Marsh,
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and (4) construct a ground-water model able to address
future needs such as siting future water supply.

APPROACH

The overall approach will combine ground- and
surface-water model stolocate an effective combination
of stormwater treatment or control sites within the
North Fork basin which may be devel oped to produce
minimal effects on the Pheasant Branch hydrologic sys-
tem. The surface-water component will build upon the
simulations detailed in “ Effects of urbanization on
streamflow, sediment loads, and channel morphology in
Pheasant Branch Basin near Middleton, Wisconsin”
(Krug and Goddard, 1985, WRIR 85-4068). To achieve
the objectives of this project, the model will contain a
spatial resolution to simulate 1 to 4 devel opments per
sgquare mile (approximately 40 model sub-areas). Sig-
nificant development has occurred in the South Fork
basin since 1981. Two of the areas simulated as not gen-
erating runoff in 1981 have developed and presently
drain to the South Fork. It will be necessary to update
the South Fork basin model to ensurethat shifting of the
North Fork hydrograph peak (due to runoff controls)
will not produce an enhanced peak downstream of the



confluence (Krug and Goddard, pages 16, 17). The new
model effortswill calibrate to recently collected Pheas-
ant Branch discharge and precipitation data collected at
Highway 12.

The ground-water component will use a model
constructed at a smaller scale than the recently devel-
oped Dane County model (Krohelski and others, 2000)
to have the appropriate resolution for the stormwater
control alternatives. Similar to Krohelski and others
(2000), the model will be constructed using MOD-
FLOW (McDonald and Harbaugh, 1988). Recharge
results from the surface-water model will be input into
the ground-water-flow model to assess the effects of
management alternatives on ground-water recharge dis-
tribution and magnitude. The model will also calculate
the changes in ground-water-derived baseflow in the
system for the different alternatives and assess the
effectiveness of recharge enhancement scenarios.

In February 2000, the project was expanded when
the models were accepted as part of an Environmental
Protection Agency (EPA)/National Science Foundation
(NSF) research grant. The expanded research will be
coordinated by the WDNR and University of Wiscon-
sin-Madison. To further that effort, the surface-water
model will be modified to incorporate research find-
ings. Theground-water model will berefined toinclude
additional geologic data and hydrologic features near
the Pheasant Branch Marsh.

PROGRESS (July 2001 to June 2002)

The calibrated PRM S model was updated and ver-
ified for the period October 1998 through October
2000—an interval which included the largest recorded
peak flow on Pheasant Branch Creek. Recurrenceinter-
val hydrographs for the South Fork Channel were pro-
vided to a private consultant in support of the City of
Middleton.

M easurements have been made in the Creek to
detail individual seepage areas along with several sites
that extend downstream to Century Avenue. A flume
has been installed downstream of the Frederick Springs
areawith data displayed on the World Wide Web.

The PRMS model has been nearly converted
(90 percent) to the Modular Modeling System to alow
inclusion of local infiltration and head flux algorithms.

The Water-Resources Investigation Report, “Use
of awatershed modeling approach to assessing the

hydrologic effects of urbanization, North Fork Pheasant
Branch Basin near Middleton, Wisconsin” and Fact
Sheet, “Evaluating the effects of urbanization and land-
use planning using ground-water and surface-water
models,” were published.

Assistance with geophysical logging of a monitor-
ing well near the Springs was given to the Wisconsin
Geological and Natural History Survey.

Assistance with drilling of monitoring wells near a
study subdivision was given to the Wisconsin Geol ogi-
cal and Natural History Survey.

PLANS (July 2002 to June 2003)

The conversion of the PRM S surface-water model
to the Modular Modeling System will be completed and
modules for the local infiltration and head flux algo-
rithmswill be written.

Support will be givento thelarger Pheasant Branch
project conducted by the Wisconsin Department of Nat-
ural Resources, the University of Wisconsin—Madison,
and the Wisconsin Geological and Natural History Sur-
vey. Thework includeswell installation and instrumen-
tation in a study subdivision and chemical and isotope
analyses for water samples collected during the study.

REPORTS

Hunt, R.J., and Steuer, J.J., 2000, Simulation of the recharge
areafor Frederick Springs, Dane County, Wisconsin:
U.S. Geological Survey Water-Resources Investigations
Report 004172, 33 p.

Hunt, R.J., Steuer, J.J., Mansor, M.T.C., and Bullen, T.D.,
2001, Delineating a recharge area for a spring using
numerical modeling, Monte Carlo techniques, and
geochemical investigation: Ground Water, v. 39, no. 5,
p. 702-712.

Steuer, J.J., and Hunt, R.J., 2001, Use of a watershed-model-
ing approach to assess hydrologic effects of urbaniza-
tion, North Fork Pheasant Branch Basin near Middleton,
Wisconsin: U.S. Geologica Survey Water-Resources
Investigations Report 01-4113, 49 p.

Hunt, R.J., and Steuer, J.J., 2001, Evaluating the effects of
urbanization and land-use planning using ground-water
and surface-water models: U.S. Geological Survey Fact
Sheet FS-102-01, 4 p.
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MODELING THE EFFECTS OF THE CRANDON MINE
USING THE HSPF WATERSHED MODEL

COOPERATOR:

U.S. Environmental Protection
Agency

PROJECT CHIEF:

Jana S. Stewart

LOCATION:

Forest County

PROJECT NUMBER:

WI 20500

PERIOD OF PROJECT:
January 1997 to September 2002

PROBLEM

The Nicolet Minerals Company has proposed con-
struction of azinc and copper mine near Crandon, Wis-
consin. Before any operations can begin, an environ-
mental impact assessment must be written and
approved. At present, it is uncertain what specific
effects the mine will have on the hydrology and water
quality of the streams and lakes in the area.

OBJECTIVE

The objectives of this project are to: (1) assemble
hydrol ogic, meteorologic, and land-use information for
the area near the proposed mine, (2) develop a water-
shed model for the Swamp Creek basin, and (3) usethe
model to determinewhat potential impactsthe minewill
have on the hydrology of Swamp Creek and nearby
lakes.

APPROACH

Available hydrologic, meteorologic and land-use
information will be obtained from the U.S. Geological
Survey databases, the Nicolet Minerals Company, the
Mole Lake Tribe, the Wisconsin state climatol ogist, the
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Nationa Climatic Data Center, and the Wisconsin
Department of Natural Resources. These datawill be
used to develop awatershed model for the Swamp
Creek Basin using the Hydrologic Simulation Program
Fortran (HSPF) watershed model. The model will be
calibrated using a subset of data available for Swamp
Creek and verified using an independent subset of the
data. The model will be adjusted to simulate mine con-
struction, operation, and closure. The output of the
model will be used to quantify the effects of the mining
operations on the water levels of streams and lakesin
the area

PROGRESS (July 2001 to June 2002)

Model scenariosarein progress and areport being
written.

PLANS (July 2002 to September 2002)

The calibrated HSPF model will be adjusted to
quantify the effects of the mine construction, operation,
and closure on the water levels of streams and lakesin
the area. The report will be finalized and final GIS lay-
erswill be documented. Meetings will be conducted to
present final results.



GEOGRAPHIC INFORMATION SYSTEM (GIS) DATABASE
DEVELOPMENT AND SUPPORT OF MODFL OW AND HSPF
MODELING EFFORTSRELATED TO THE PROPOSED
CRANDON MINE

COOPERATOR:

U.S. Army Corps of Engineers
PROJECT CHIEF:

Jana S. Stewart

LOCATION:

Forest County

PROJECT NUMBER:

WI 20501

PERIOD OF PROJECT:
October 1998 to September 2002

PROBLEM

A number of modeling efforts are underway to
evaluate potential changesto surface- and ground-water
resourcesin the vicinity of the proposed Crandon mine.
The United States Army Corps of Engineers (USACE)
will be evaluating these potential effects using the
MODFLOW model with modeling work and an envi-
ronmental impact statement (EIS) being completed by
third party contractors. The U.S. Environmental Protec-
tion Agency (USEPA) isworking with the U.S.
Geologica Survey (USGS) and Aqua Terra Consult-
ants, Inc., to develop a HSPF computer model for the
simulation of the surface-water budget in the vicinity of
the proposed mine. Although the objectives and scope
of the two models differ, there is overlap between the
areal extent of the models and the thematic data layers
required for input, analysis, interpretation and evalua-
tion. Data acquisition and development, GI S analyses
and map displays prepared for one modeling effort need
to be coordinated and shared for both modeling efforts
and for impact assessment.

OBJECTIVE

The objectives of this project are to (1) coordinate
GIS dataacquisition and related communication in sup-
port of modeling and impact assessment, as directed by
the U.S. Army Corp of Engineers (USACE), (2) con-
duct GIS analyses and provide displays related to the
USACE third party MODFLOW modeling contractor
effort, as needed and as directed by the USACE and
USA CE-Waterways Experiment Station, and (3) review
GIS analyses and displays related to third party Envi-
ronmental Impact Statement contractor effort, as
needed and directed by the USACE.

APPROACH

Spatial datalayerswill be acquired and devel oped
as needed to assist in both surface- and ground-water
modeling efforts and in support of impact assessment.
Map figures and spatial data layerswill be prepared
using ARC/INFO and ArcView GIS software. Existing
spatial datalayerswill be acquired from outside
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resources, including Wisconsin Department of Natural
Resources, Great Lakes Indian Fish and Wildlife Com-
mission, and Nicolet Minerals Company, if available.
Other datalayers will be developed and analyses con-
ducted as needed.

PROGRESS (July 2001 to June 2002)

The original scope of work for this project was
rewritten as aresult of the USACE FEMWATER mod-
eling effort being dropped in place of athird party con-
tractor MODFL OW modeling effort. Spatial datalayers
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were acquired and map figures prepared as needed by
the USACE, and the EI'S contractors. A list of available
datalayers was prepared for the USACE and the EIS
contractor.

PLANS (July 2002 to September 2002)

Spatial datalayerswill be acquired, GIS analyses
conducted, and map figures prepared, as needed by the
USACE or theMODFLOW or EIS contractors. Review
of GIS analyses and map figures will be conducted as
requested by the USACE.



THE EFFECT OF NEAR-SHORE DEVELOPMENT ON
CONSTITUENT LOADING TO LAKESIN NORTHERN
WISCONSIN

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEFS:

David J. Graczyk
Randy J. Hunt

LOCATION:

Vilas and Forest Counties
PROJECT NUMBER:
WI 21800

PERIOD OF PROJECT:
October 1999 to September 2003

PROBLEM

Additions of nutrients, pesticides, and sediment
from near-shore devel opments to lakes may seriously
degrade lake-water quality. Shoreline-zoning regula-
tions such as required setbacks, cutting restrictions, and
buffers between the lake and development have been
developed in the hope that these requirements can miti-
gate the effects of sediment and nutrient runoff.

Previous studies have estimated the amount of
these |oadings from the lake watershed but few studies
have determined the processes and pathways in which
these constituents are delivered to the lake at a site-spe-
cific scale (for example, one-acre parcel). The effective-
ness of buffers or cutting restrictions on reducing the
amount of chemical constituent loads and sediment has
yet to be demonstrated.

OBJECTIVE

The objectives of the study are to: (1) estimate the
quantity of surface-water runoff and ground water that
flows into alake from devel oped and undevel oped
lands, and (2) determine the quality of surface-water

runoff and ground water that flows into alake from
devel oped and undevel oped lands.

APPROACH

Effects of shoreline development on water and
nutrient loading will be assessed using a paired
approach. The comparison will focus on developed and
undevel oped sites on four lakes in Vilas and Forest
Countiesin northern Wisconsin. Devel oped sites may
include runoff from lawns, driveways, sidewalks, and
roofs; undeveloped sites consist of mostly immature
woods having woody and non-woody vegetation and
relatively undisturbed ground. Both surface-water run-
off and ground-water componentswill be characterized
where appropriate.

Sites were divided into those where the |akes have
ground-water inflow and those that do not. Those that
had ground-water inflow will be instrumented to char-
acterize the ground- and surface-water components.
Siteswith ground-water flow away fromthelakewill be
instrumented to characterize surface-water components
only. Each site will be surveyed and adetailed map will
be prepared to determine the areas that contribute to sur-
face runoff.
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A tipping bucket rain gage will beinstalled at each
site. Precipitation will be measured during the non-
freezing portion of the year. Precipitation from anearby
National Westher Service gage will be used during
freezing periods.

Surface-water runoff will be measured by using
two types of monitors depending on the site. An auto-
matic collection monitor will be installed at four sites.
A passive collection monitor will be installed at two
sites. The quality of surface water will be determined
from analyses of the runoff collected by both automated
and non-automated systems.

Ground-water flow will be monitored by theinstal-
lation of piezometer nests. The nestswill be distributed
along the topographic gradient. The most down-gradi-
ent nest will beinstalled adjacent to the lakeshore. The
quality of ground water will be determined from a sub-
set of water table wells and piezometers located at the
nest sites. In addition, the quality of ground water that
discharges to the lake will be characterized using seep-
age meters and pore-water diffusion equilibrators. All
surface- and ground-water sampleswill beanayzed for
total dissolved phosphorus, total phosphorus, ammonia
nitrogen, nitrate and nitrite nitrogen, and total Kjeldahl
nitrogen. Approximately 7 surface-water samples per
site will be collected, and 5-10 ground-water samples
will be collected. The Wisconsin State L aboratory of
Hygiene will analyze all samples.

PROGRESS (July 2001 to June 2002)

Samples were collected and analyzed at selected
ground-water wells and at the surface-water data-col-
lection sites. There were 76 samples collected at the
four lawn sites and 67 samples collected at the seven
woods sites. The median surface runoff in inches from
the woods catchments was an order of magnitude less
than the median surface runoff from the lawn catch-
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ments. All surface-water samplesfrom the lawn and the
woods were composited; the median woods concentra-
tion for ammonia nitrogen, Kjeldahl nitrogen, total
phosphorus, and dissolved total phosphoruswas greater
than the median lawn concentrations. The only median
lawn concentration that was greater than woods median
concentration was nitrate plus nitrite nitrogen. A non-
parametric Wilcoxon rank-sum test determined that
composite lawn median concentrations were statisti-
cally significantly different from the woods median
concentrations. Although concentrations for most con-
stituents were greater in the woods samples, the loads
from the woods were lower than the lawns because of
greater runoff volumes generated from the lawn catch-
ments. There was a strong pattern of the lawn yields
exceeding the woods median yields (within and
between sites). Thisis due to more runoff from the
lawns than from the woods sites. The ground-water sys-
tem is an important ground-water pathway for nutrient
transport. The ground-water yields from lawns are
approximately threeto four timesgreater contributors of
nitrate plus nitrite and total phosphorus to the ground-
water system than the woods site.

PLANS (July 2002 to June 2003)

A final reportisbeing prepared that will summarize
all surface-water and ground-water data. The report will
aso summarize al loadings and yields to the lake from
the different land uses. Final report will be published.
The next data-collection phase will begin. Data-collec-
tion siteswill be found and a buffer demonstration
project will begin. This project will focus on the hydrol-
ogy and determine how water moves across alawn and
then to abuffer and if this water eventually makesiit to
thelake. Thestudy will usearainfall smulator and inert
tracersto determine how and the volumes of water that
flow through the buffer.




URBAN NONPOINT TEAM

Mission

The urban monitoring Self-Directed Work Team
(SDWT) providesinformation critical to cooperatorsto
make informed urban water resource decisions. Team
objectives are to efficiently manage projects from con-
ception and proposal stage through the operation and
management phases, resulting in thoughtful and timely
products whether they be datarequests, data summaries
or final reports. Through these objectivesit is our intent
to continuously improve site installation, technical
approach, data collection coordination, financial man-
agement and report production of urban studies. We will
strive to maintain a positive cooperator relationship and
to enhance the skills and growth of individual team
members.

Team Members

William R. Selbig, Hydrologist

Raobert J. Waschbusch, Hydrologist
David W. Owens, Hydraulic Engineer
Steven R. Corsi, Hydrologist

Troy D. Ruitter, Hydrologic Technician
Judy A. Horwatich, Hydraulic Engineer
Joel A. Brieske, Hydrologic Technician
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VERIFICATION OF TREATMENT PERFORMANCE
OF THE VORTECHNICSAND STORMWATER
MANAGEMENT FILTER

COOPERATOR:

Wisconsin Department of
Transportation

PROJECT CHIEFS:

Judy A. Horwatich
David W. Owens

LOCATION:

City of Milwaukee

PROJECT NUMBER:

WI 17207

PERIOD OF PROJECT:
October 2000 to September 2003

PROBLEM

The Wisconsin Department of Transportation
(WDOT) isrequired to improve the quality of runoff
from roadways under their control as part of the
National Pollution Discharge Elimination System
(NPDES) and an agreement with the Wisconsin Depart-
ment of Natural Resources (WDNR). In addition, future
state and federal regulations will prescribe new perfor-
mance standards for nonpoint runoff management and
calculation requirementsfor total maximum daily loads
(TMDLs) of contaminants discharging in watershed
basins.

OBJECTIVES

The objectives of this project are to: (1) determine
the effectiveness of a Vortechnics Stormwater Treat-
ment System and a Stormwater Management Storm Fil-
ter System in removing pollutants from highway runoff
water, (2) compare the measured removal efficiencies
with manufacturers' estimates, (3) characterize the vari-

ability in freeway runoff quality, (4) characterize pollut-
ant loading in freeway runoff, and (5) determine the
practical application of the treatment devices (for exam-
ple, installation, operation, and maintenance costs).

APPROACH

Discharge and event mean concentration (EMC)
datawill be collected at the BMP inlets and outlets for
15 consecutive large (more than 0.15 inches of precipi-
tation) runoff events. These samples will be analyzed
for total phosphorus, suspended and dissolved solids,
zinc, copper, and chloride. Other samples from small
(lessthan 0.15 inches of precipitation) events occurring
between the larger events will be analyzed only for sus-
pended solids. The datawill be used to calculate indi-
vidual event water-quality loads entering and exiting
the BMPs. The calculated loads will be used to deter-
mine the removal efficiencies of the two treatment sys-
temsfor thetest period and to determineif thereare any
efficiency patterns related to event size.
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PROGRESS (July 2001 to June 2002) PLANS (July 2002 to June 2003)

The project proposal has been completed and mon- It isexpected that sampling will beinitiated in May
itoring equipment has been installed. Treatment sys- 2002 and should be concluded by October 2002. This
tems have been installed. schedule depends on timely delivery and setup of the

treatment devices. A datareport will be written describ-
ing the BMPs, the monitoring system, and asummary of
the data coll ected.

Stormfilter™ by Stormwater Management Inc.

0il baffle wall

Inlet

Grit chamber Low flow control

Vortechs™ System by Vortechnics
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VERIFICATION OF A PRESSURIZED STORMWATER
FILTRATION SYSTEM AT ST. MARY'SHOSPITAL

COOPERATORS:

Wisconsin Department of Natural
Resources;
National Science Foundation

PROJECT CHIEFS:

Judy A. Horwatich
Steven R. Corsi

LOCATION:

Green Bay

PROJECT NUMBER:
WI 17208

PERIOD OF PROJECT:
September 2000—Continuing

PROBLEM

Urban stormwater is degrading Wisconsin waters.
Cost-effective treatment technol ogies are needed to
reduce adverse impacts that urban stormwater runoff
can have on surface-water quality. A variety of
advanced technol ogies have emerged in recent years
that can help communities achieve compliance with new
regulations. The EPA’s Environmental Technology Ver-
ification (ETV) Program established a cooperative
agreement with the National Standards Foundation
(NSF) International to verify the treatment capabilities
of the proprietary treatment devices.

The Wisconsin Department of Natural Resources
and the USGS will conduct a study of a pressurized
stormwater filtration system asan ETV program. The
system has been installed at St. Mary’s Hospital in
Green Bay and is being used to treat runoff from its
parking lot and rooftops. Stormwater is captured and
pumped through a two-phase filter system and dis-
charged into acity storm sewer. Backflush water isdis-
charged into a sanitary sewer.

OBJECTIVE

The project objectiveisto determine the efficiency
of the pressurized filtration system in extracting sedi-
ment, nutrients, and zinc from stormwater runoff.

APPROACH

To accomplish the above objective, the following
approach will be used: (1) install flow-monitoring and
water-quality sampling equipment at the inflow, out-
flow, and bypass of the system, (2) continuously moni-
tor rainfall and flow, and collect water-quality samples
for 15 runoff eventsin 2001, (3) analyze samples for
sediment, total and dissolved phosphorus, Kjeldahl N,
NO,-NO3 N, and zinc, (4) compute loads for inflow, fil-
tered outflow, and bypassfor the above constituents, (5)
compute a mass balance on flow and water-quality
loadsfor all events, and (6) publish atechnical report on
the results of the study.
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PROGRESS (September 2000 to June 2001) PLANS (July 2001 to June 2002)

All equipment has been installed and is operational . Plans are to: (1) monitor 9 additional consecutive
Several test samples have been collected. storms that have more than 0.2 inches of rain, (2) com-
putethe dischargerecord and water-quality loadsfor the
three monitoring locations, (3) complete amassbalance
summary for the monitored storms, and (4) publish the
results of the study.
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THRESHOLDSOF TOXICITY IN URBAN STREAMS

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
Steven R. Corsi
LOCATION:

Statewide

PROJECT NUMBER:
WI 17216

PERIOD OF PROJECT:
July 2001 to September 2002

PROBLEM

The State of Wisconsin hasrecently implemented a
federally mandated program that requires cities with
populations greater than 10,000 to devel op stormwater
management plans. The intent isto eventually regulate
stormwater as a point source of pollution by setting lim-
its on the quantity and quality of runoff entering receiv-
ing waters. The critical problem that needs to be
addressed is the degree to which toxicants found in
urban runoff need to be regulated in order to protect the
biological integrity of receiving streams. Fish and inver-
tebrate communities of streamsin Wisconsin have been
shown to be severely degraded where land surface
imperviousness, which is agood surrogate for the level
of urban impact, in the watershed is greater that 8-12
percent. Extensivetesting over afive-year period on one
stream in the metropolitan Milwaukee area with water-
shed imperviousness greater than 25 percent showed
toxicity repeatedly in test organisms exposed to water or
stream sediment for more than seven days. Thistoxicity
was not substantially reduced by passing the runoff
through a pilot-scal e stormwater retention basin similar

—

to those presently used in urban areas. One question that
needs to be addressed is whether there is a threshold
level of watershed imperviousness below which regula-
tion of toxicantsin stormwater runoff is not needed?
Another question that needs to be answered is at what
field concentration of potential toxicants do we see
adverse effectsin stream-dwelling organisms? Thiswill
permit regulatory effort to be more effectively focused
on problem areas and problem chemicals.

The Wisconsin Department of Natural Resources
would use thisinformation to identify areas where reg-
ulation of toxicants in runoff is necessary to protect,
enhance, or restore aguatic communities. Municipali-
tieswill need thisinformation to most economically and
effectively comply with these impending regulations.

OBJECTIVE

The purpose of this study isto examinetherelation
of watershed imperviousness in urban river systemsto
measures of toxicity in aquatic organisms. Specific
objectivesinclude: (1) determinethe chronic toxicity of
urban river systemsto P. promelasin 30-day testsusing
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in-situ caged fish tests, and (2) support an effect by Uni-
versity of Wisconsin—-Stevens Point (UWSP) and Uni-
versity of Wisconsin— Milwaukee (UWM) to study
acute and chronic toxicity of urban river systems on
several organisms as well as short-term effects on
reproductive success of P. promelas, effects on
reflex/predator avoidance behaviorsin P. promelas off-
spring, and effects on preference-avoidance behavior
and habitat selection in P. promelas adults.

APPROACH

The USGS portion of this project will include the
caged-fish study and support of the UWSP-UWM mon-
itoring efforts by providing an adequate shelter for test-
ing, water level for determination of stream status, and
coordination of shelter transport between sites.

In-stream fathead minnow exposures will involve
the following details: (1) in-stream fathead minnow
exposures will consist of anumber of test chambers
(3 or 4 at atime) and one control chamber placed at dif-
ferent locations longitudinally on the stream, (2) tests
will ideally coincide with other toxicity monitoring by
UWSP-UWM, (3) chambers consist of 4 cartridges
with 5 adult minnows (3 months old) per cartridge,

(4) theideal stream will flow from 0.0 percent urban
impact to a high urban impact and changes will be
placed at several placeslongitudinally along the stream.
The control chamber will be defined as the chamber at
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the location with 0.0 percent urban impact. Exact place-
ment of chambers will be dependent on the depth and
flow conditions of eachindividual stream, (5) if suitable
conditions do not exist for placement of chambersin
some portions of the stream, nearby streamswith appro-
priate urban impact will be considered as well, and (6)
sitevisitswill be made by UWSP personnel each day to
check on the condition of the minnows. During each site
visit, dissolved oxygen, conductivity, and water temper-
ature will be recorded in the stream and in each car-
tridge.

Support of the UWSP-UWM effort will includethe
following: (1) the monitoring shelter will consist of a
rented construction trailer that will be used by UWSP,
UWM, and paid for from the USGS budget, (2) the site
will belocated near astream gage or other sourceto pro-
vide electrical connections, and (3) the trailer rental
agency will transport the monitoring station between
Sites.

PROGRESS (July 2001 to June 2002)

Thesiteshave been sel ected and procurement at the
shelter is ongoing.

PLANS (July 2002 to June 2003)

Four to five siteswill be monitored during the 2002
summer and another four to five sites during the 2003
summer.



CALIBRATION OF THE SOURCE LOADING AND
MANAGEMENT MODEL (SLAMM)

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:

Judy A. Horwatich
LOCATION:

Statewide

PROJECT NUMBER:
WI 17219

PERIOD OF PROJECT:
July 2001—Continuing

PROBLEM

Wisconsin municipalities are using urban runoff
models to help them prepare stormwater management
plans. Planners and engineers use the model s to identify
the most important sources of pollutants and quantify
the benefits of different management alternatives. The
Source Loading and Management Model (SLAMM) is
one of the models recommended for stormwater plan-
ning by the WDNR.

All watershed models should be calibrated before
they are applied. Large errorsin flow and pollutant con-
centrations can result if the model is not adjusted as
much as possible to the placesit will be used. In most
cases the municipalities will not have the resources to
collect the necessary flow and pollutant concentration
data. Fortunately, enough stormwater data has been col-
lected to adjust SLAMM for use by municipalitiesin
Wisconsin.

OBJECTIVE

The objective of the project isto calibrate and ver-
ify the SLAMM model with the stormwater flow and
pollutant concentration data available from urban stud-
ies conducted in Wisconsin.

APPROACH

Flow and pollutant concentrations are available
from eight stormwater projects conducted by the Wis-
consin USGS. Source-area concentrations were col-
lected for four of the projects. The USGS collected flow
and concentration data at the end of the pipe for all the
projects. Land use and devel opment characteristics,
such as percent-connected imperviousness, were deter-
mined for each study area. All the aboveinformation is
needed to calibrate and verify SLAMM.
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There are three stepsto calibrate SLAMM. First,
the predicted runoff volumes should be adjusted to
match the values observed at the end of the pipe. After
the appropriate rainfal fileis created, the runoff vol-
umesare predicted for each rainfall event. To determine
what adjustments are needed to the model’s rsv (runoff
coefficients) file, plotsare madeto describethe biasand
variance between the predicted and observed values.
Runoff coefficientsin the rsv files are increased or
decreased to minimize the bias and variance. Multiple
model runs must be made until the rsv values produce
the best results possible for al eight sites.

Second, the predicted particle solids |oads should
be adjusted to match, as much as possible, the observed
particle solids loads at al eight sites. The two stepsin
adjusting the predicted particle solids loads are:

(1) entering the average source area particle solids con-
centrations into the model’s particul ate solids concen-
tration files, and (2) modifying std (street delivery) file
until the predicted and observed end of the pipe partic-
ulate loads are reasonably close for al eight sites.

All remaining pollutants are calibrated in the last
step. Normalized particulate concentrations are deter-
mined for phosphorus, zinc, copper, and PAHs. The
geometric mean for each sourceis entered into the
model’s ppd file. Then the geometric mean of the dis-
solved concentrations for each source areais entered

into the ppd file. Large differencesin predicted and
measured |oads could justify some adjustment to the
measured values in the ppd files. Again the files would
haveto be adjusted so the predicted valuesmatch as best
aspossible for all eight study sites.

All thefiles created by the calibration will be
placed onthe USGSweb page. A link will be madefrom
the WDNR web page to the USGS web page.

PROGRESS (July 2001 to June 2002)

Flow, pollutant concentration, and land use datahas
been compiled. Calibration of the runoff volumeisalso
completed. Plots have been prepared describing the bias
and variance between the predicted and measured val-
ues. Calibration of the particulate solids loads is almost
completed. Files are available on the USGS web page.

PLANS (July 2002 to June 2003)

Cadlibration work will be completed for the particu-
late solids, phosphorus, zinc, copper, and PAHS. At the
end of this year we plan to compile the data from three
more stormwater studies and verify SLAMM. We will
calibrate thersv file for pervious areas based on alawn
runoff study. An Open-File Report will be published
explaining calibration of the model.

Adjusted runoff curve from SLAMM calibration
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EVALUATING IMPROVED STREET SWEEPING FOR
ENHANCING WATER QUALITY IN HIGHWAY RUNOFF
IN MILWAUKEE

COOPERATOR:

Wisconsin Department of
Transportation

PROJECT CHIEF:
Robert J. Waschbusch
LOCATION:
Milwaukee County
PROJECT NUMBER:
WI 17231

PERIOD OF PROJECT:
October 1998 to September 2002

PROBLEM

The Wisconsin Department of Transportation
(WDOT) isrequiredto control the quality of runoff from
roadways under their control as part of the National Pol-
lutant Discharge Elimination System (NPDES). One
way to control roadway runoff quality isto use street
sweeping to remove pollutants before they are entrained
in runoff. This option may be more cost effective than
structural BMPs since WDOT already conducts street
sweeping and would only need to increase the frequency
of sweeping and use an improved sweeper.

OBJECTIVES

The primary objective of the investigation isto
determine if water-quality benefits are realized by
improved street sweeping and, if so, to what degree.
Secondary objectives are to: (1) develop accumulation
curves for solids deposited on freeways in the greater
Milwaukee area, (2) use solids accumulation curvesand
water-quality data to calibrate the SIMPTM model,

(3) characterizethevariability infreeway runoff quality;

and (4) characterize pollutant loading with and without
the street-sweeping program.

APPROACH

Thisstudy used apaired-basin approach, shoulders
in thetest basin were swept once aweek with an Enviro-
whirl street sweeper and the control basin was never
swept. Regression relationswill be determined between
the test and control basins for both sweeping and non-
sweeping periods. If the slope and intercept of the
regression relationships are significantly different
between the sweeping and non-sweeping periods, the
difference will be attributed to street sweeping.

Baseline periods, where no sweeping occursin
either the test or control basin, will be used to define
concentration relations for runoff events between the
basins. These relations will then be compared to con-
centration relations found between the basins during
sweeping periods. Sweeping periods will have the test
basin swept at arate of once per week and the control
basin unswept. The sweeping and non-sweeping sched-
ule was selected to provide an equal number of sweep-
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ing versus non-sweeping samples from frontal,
convective and winter runoff events.

PROGRESS (July 2001 to March 2002)

Monitoring for the project was completed at the
end of September 2000. Preliminary data analysis has
been performed on the runoff concentration data and
the results presented at the Fox-Wolf 2000 stormwater
conference in Green Bay in February 2001. Dataand
analysis results were delivered to the WDOT for publi-
cationin aWDOT research project report. In addition,
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aU.S. Geological Survey Open-File Report is being
prepared. The Open-File Report has gone through edi-
torial and technical review and is currently being pre-
pared for publication.

PLANS (March 2002 to July 2003)

U.S. Geological Survey Open-File Report will be
finalized and published. The WDOT research project
report will be published approximately August 1, 2002.
Results of the project were presented to the WDOT
Technical Oversight Committee.



EVALUATION OF THE EFFECTIVENESS OF LOW-IMPACT
DEVELOPMENT PRACTICES

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
William R. Selbig
LOCATION:

Cross Plains

PROJECT NUMBER:
WI 17233

PERIOD OF PROJECT:
July 1998 to September 2005

PROBLEM

Farmland in Wisconsin is rapidly being converted
to urban land uses. This urban development, with the
associated increase in impervious area, generally
impacts the water quality and increases the runoff vol-
umethat isdelivered to the receiving water-body. When
new site plans are proposed, many of the plans use“end-
of-pipe” structural Best Management Practices (BMPs)
such as wet and dry detention ponds. These structural
BMPs however are primarily designed to reduce the
flood peak of arunoff event. They have limited water
quality and quantity benefits.

Low-impact development is designed to reduce the
volume and improvethe quality of runoff while attempt-
ing to preserve the natural hydrology of the site. Low
impact practices include the reduction of impervious
surfaces and installation of infiltration devices, such as
rain gardens.

OBJECTIVE

To evaluate the effectiveness of low-impact prac-
tices for reducing runoff quantity and improving runoff
water quality.

APPROACH

Test and control sites have been selected in Cross
Plains, Wisconsin. The control site, which was devel-
oped from 1988 to 1991, used traditional urban design
practices such as storm sewers, curbs and gutters, and a
wet detention basin. The second site began devel op-
ment in May 1999 and is implementing low impact
development practices. Both sitesarefinger valleysthat
are approximately a quarter mile apart.

Equipment at both sites are maintained to continu-
ously monitor water level, precipitation, and water tem-
perature and are housed in a gaging station that has
phone telemetry and electrical power. An automatic
water-quality sampler at each siteistaking flow propor-
tional samples from runoff producing storm events.
Water-quality samples for the mgjority of the runoff
events will be analyzed for total and suspended solids,
and total and dissolved phosphorus. Periodically, sam-
ples from each site will be processed for particle size
distribution and selected total and dissolved metals.

Comparisons will be made between the BMPs
based on unit-area runoff and unit-area loads. Further-
more, the data collected during the 7-year period will
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document the changesin water quality and quantity
during the construction cycle (from platting to site
closeout).

PROGRESS (July 2001 to June 2002)

Continued monitoring and sampling at both sites.
Additional equipment was installed at three detention
pond inlets and the detention pond outlet to measure
runoff velocity and discharge. These sites are also
equipped to capture water-quality samples. Soil reflec-
tometers and thermocouples were installed near the
center of the infiltration basin to continuously measure
soil moisture levels at various depths. Also, soil cores
were taken at various locations within the infiltration

basin to better understand the performance of the prac-
tice.

PLANS (July 2002 to June 2003)

Continue to monitor and sample both sites. Addi-
tiona infiltration testswill be performed not only on the
infiltration practice but also on outlying pervious sur-
faces to comprehensively understand expected infiltra-
tionratesand track any decreasesover time. Two flumes
will beinstalled to measure volume of water that enters
the infiltration basin from the north end. A piezometer
will be installed near the detention pond invert to mea-
sure fluctuations in storage previous to and during run-
off events.

A detention pond designed for stormwater treatment in the Cedar Hillsresidential development, Cross Plains, Wisconsin.
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IMPACTS OF RESIDENTIAL CONSTRUCTION ON
STREAMWATER QUALITY

COOPERATOR:

Dane County Land Conservation
Department

PROJECT CHIEF:
William R. Selbig
LOCATION:

Cross Plains

PROJECT NUMBER:

WI 17235

PERIOD OF PROJECT:
April 1999 to September 2003

PROBLEM

Population in Dane County, Wisconsin, is growing
at afast pace. Farmland is being taken out of crop pro-
duction and being replaced with urban land uses. During
thisurbanization, largetracts of land are being disturbed
to create new subdivisionsfor residential housing. This
disturbance can have a negative impact on in-stream
water quality and quantity such as sedimentation and
higher temperature. Quantification of these changes
needs to be documented to reduce future in-stream
impacts.

OBJECTIVE

The main objective of this project isto determine
the*in-stream” impacts of residential urbanization on a
small stream in Cross Plains, Wisconsin. Additional
objectivesinclude: (1) comparing the sediment |oad
estimated by the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE)

to monitored data, and (2) determining the changesin
hydrology of the site by quantifying variation in peak
flows as related to changes in drainage basin surface
characteristics caused by the construction activities.

APPROACH

Discharge, and associated solids concentrations
and loads will be measured both upstream and down-
stream of a 72-acre site that will be converted from agri-
cultural to residentia land use. Water-quantity, water-
quality, and land-use datawill be collected at a site
located immediately upstream of the residential devel-
opment and at an existing USGS gaging station
(Brewery Creek at Cross Plains, 05406470) located
immediately downstream of the devel opment. Monitor-
ing will be done prior to construction, during construc-
tion, and after construction. Water-quality analyses
includetotal suspended solids, total solids, and particle-
size distribution. Before and after event mean concen-
trationsfrom the upstream and downstream siteswill be
statistically compared.
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PROGRESS (July 2001 to June 2002) PLANS (July 2002 to June 2003)

Runoff from several summer storm events and Continue monitoring and photo documentation
winter snowmelt eventswere sampled for water quality ~ during the active construction phase of the project. Data
during the year asthe development entersitsactivecon-  will be compiled and analyzed in the spring of 2003.
struction phase. An additional component was added to
the study that examines the potential changesin stream
geomorphology that may be aresult of activities from
nearby development.

Early phases of residential construction activity.
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EVALUATION OF STREET SWEEPING AS A
WATER-QUALITY MANAGEMENT TOOL IN
RESIDENTIAL BASINSIN MADISON

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEF:
William R. Selbig
LOCATION:

Dane County
PROJECT NUMBER:
WI 17237

PERIOD OF PROJECT:
May 2001 to September 2005

PROBLEM

The City of Madison isrequired to control the qual-
ity of stormwater runoff aspart of the National Pollution
Discharge Elimination System (NPDES). Previous stud-
ies have indicated that runoff from street surfacesis a
major contributor of pollution in the city (Waschbusch
and others, 1999). Oneway to control roadway runoff is
to use street sweeping to remove pollutants before they
are entrained in runoff. Thisoption may be preferableto
structural Best Management Practices (BMPs) since
structural BMPs can be expensive and often require
land. In addition, the City already conducts street
sweeping and may only need to modify their sweeping
practices.

OBJECTIVE

The primary objective of thisproject isto determine
if the dirt load on residential streetsis reduced by vari-
0us street sweeping scenarios and if so to what degree.
Water-quality samples will be collected from three
basinsto determineif water quality benefitsarerealized
by the street sweeping program and to what extent. The

water-quality sampling resultsfrom these basinsand the
street dirt load datawill be used to estimate the benefits
that may be achieved using other street sweeping pro-
grams.

Secondary objectives are: (1) characterize street
dirt loadings with and without the street sweeping pro-
gram from residential streets, and (2) characterize the
water quality in street runoff from residential water-
sheds.

APPROACH

Thisstudy will use apaired basins approach, mean-
ing that datawill be collected from four basins and then
compared to each other. One basin will bethe* control”
basin and will have minimal sweeping. The other three
basins (the “test” basins), will have different sweeping
regimens implemented. Two basinswill utilize two dif-
ferent street sweepersprovided by ElginInc. andwill be
swept once per week. The remaining basins will be
swept on the same schedule as other areas of Madison,
approximately one time per month, and will be com-
pleted using existing equipment. Data from the test
basins will be compared to data from the control basin.
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The USGS will collect vacuum samples once a
week from four study basins for the duration of the
study. These sampleswill be collected using equipment
and methods similar to that described in Pitt (1979) and
Waschbusch and others (1999). During sweeping peri-
ods, samples will be collected immediately before
street sweeping occurs and immediately after. Street
dirt datawill be used to determine the pick-up effi-
ciency of the street sweepers and the rate of dirt build-
up on and wash of f from the streets. The USGS will dry,
sieve, and weigh the vacuum samples. The sampleswill
be sieved into particle size fractions ranging from
<63 um. to >2,000 um in an effort to further character-
ize street dirt. The sieved dirt datawill be used to seeiif
thereisadifferencein the collection efficiency between
new Elgin, Inc., sweepers and sweepers currently used
by the City.

In addition to the street dirt sampling, the control
basin and the basins utilizing Elgin street sweeperswill
have water-quality samples collected and compared.
The three basins will be equipped with dataloggers,
flow measurement devices or structures, phones,
modems, 1SCO samplers, and raingages. AC power
will be necessary for battery chargers, refrigerated sam-
plers, heating tapes on sampler intakes, and area-veloc-
ity meters.

Sweeping periodswill have thetest basins swept at
arate of once per week and the control basin unswept
except at the beginning of an equilibration period. The
City of Madison will be responsible for getting the
streets swept on schedule. On dayswhen it israining or
snowing, the street sweeping will be delayed for aday
or two until the streets are dry. The sweeping schedule
has been sel ected to provide an equal number of sweep-
ing versus non-sweeping samples from spring, summer,
and fall runoff events.

PROGRESS (July 2001 to June 2002)

Four residential basins were selected in southwest
Madison. The control and two test basinswere ouitfitted
with water quantity and quality monitoring equipment
at theoutfall. Several runoff sampleswere collected and
analyzed throughout the year. In addition to water-qual -
ity samples, vacuum samples were collected weekly at
al four basinsto characterize street dirt loadings during
anon-sweeping year.

PLANS (July 2002 to June 2003)

Continue to monitor water quantity and quality at
the control and test basins. Vacuum sampleswill be col-
lected weekly at each basin beginning in April and will
continue until late fall.

Highway street sweeping in Milwaukee, Wisconsin.
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EDUCATIONAL BMP EVALUATION PROGRAM FOR TWO
BASINSIN THE CITY OF MILWAUKEE

COOPERATOR:

City of Milwaukee Public Works
Department

PROJECT CHIEF:

Peter E. Hughes
LOCATION:

City of Milwaukee
PROJECT NUMBER:
WI 17241

PERIOD OF PROJECT:
December 2001 to June 2003

PROBLEM

The City of Milwaukee, as part of their Wisconsin
Pollutant Discharge Elimination System (NPDES)
Municipa Storm Water Permit is required to monitor
representative outfalls to characterize the quality of
stormwater dischargesfrom their separated storm sewer
system.

OBJECTIVE

The primary objective of this study is to assist the
City of Milwaukee in setting up a stormwater runoff
monitoring program, on two small urbanized basins, to
fulfill therequirementsof their NPDES permit. Baseline
and storm event samples will be collected, samples sub-
mitted for laboratory analyses, and constituent loads
will be computed. The City will use the data to deter-
mine the effectiveness of an intensive information and
education campaign, aimed at residential residents and
city employees who work and live in the area, for
improving the water-quality of the streams.

APPROACH

The USGSwill work with the City of Milwaukeeto
upgrade two automated sampling sites, one on Lyons
Creek and one for a storm sewer at 18th and Ramsey

Street, to include a velocity sensor and a data-logger.
The data-loggers will be programmed to activate water-
quality samplersto collect aflow-proportional sample
for analyses solids, nutrients, and selected organic con-
stituents. Data will be transmitted to computers at both
the USGS and the City and will be used to compute
stormwater and baseline water quality loads. There will
be atotal of 30 event samples collected at each site and
15 base flow samples collected at the Lyons Creek site.

PROGRESS (December 2001 to June 2002)

The additional monitoring equipment has been pro-
cured and installed and sampling of baseline and storm
events has begun. Datais being entered into the USGS
Watstore system and the USGSisworking with the City
to maintain and operate the two sites.

PLANS (July 2002 to June 2003)

Complete collection of the storm and baseflow
samples. Analyze the water-quality data and compute
the loads for the two sites. Work with the City to sum-
marize the data for presentation to the Wisconsin
Department of Natural Resources. A datareport will be
prepared which will summarize the storm event loads,
flow and rainfall data collected for this project.
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MONITORING AND EVALUATION OF THE IMPACTS OF
AIRCRAFT AND RUNWAY DEICERSON THE
KINNICKINNIC RIVER SURFACE-WATER RESOURCES

COOPERATOR:

County of Milwaukee

PROJECT CHIEF:

Steven R. Corsi

LOCATION:

Milwaukee

PROJECT NUMBER:
WI 20400

PERIOD OF PROJECT:
November 1996—Continuing

PROBLEM

Milwaukee County isinvolved in an effort to
reduce runoff of deicing chemicalsfrom General Mitch-
ell International Airport (GMIA) to Wilson Park Creek.
Ethylene and propylene glycol-based deicers are used
during cold weather periods to deice aircraft, runways,
and other paved areas used by aircraft. Glycol concen-
trationsin stream samples collected during deicing
events throughout the winters between 1996 and 2001
ranged from lessthan detection limitsto 39,000 mg/L in
GMIA outfals (well above toxicity limits).

OBJECTIVE

The overall goals of the project are to evaluate
changesin water quality in Wilson Park Creek due to
implementation of deicer management at GMIA and
fulfill obligations stated in the Wisconsin Department of
Natural Resources (WDNR) stormwater permit for
GMIA. Specific objectives are as follows: (1) Monitor
surface water at four sitesin the Wilson Park Creek
watershed for water quality and flow during dry weather
and runoff conditions. This monitoring is to be con-
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ducted before and after implementation of deicer man-
agement, and (2) determine changes in water quality
and toxicity levelsin Wilson Park Creek due to imple-
mentation of deicer management. This monitoring
should quantify a suite of water-quality parametersthat
are of interest as stated in the WPDES permit issued to
GMIA by WDNR.

APPROACH

Flow is measured and samples are collected at one
site upstream from airport runoff and three sites down-
stream. Assessments of water quality will be madeon a
yearly basis. After two years of post-management mon-
itoring, comparisons between pre- and post-manage-
ment datawill be made to determineif changesin water
quality have occurred.

PROGRESS (July 2001 to June 2002)

An extensive runoff monitoring program has been
in place since November 1996. The first two winters
represent conditions before deicer management was
implemented.The 19982001 winter represent data



with partial deicer management. The 2000—2002 winter
represents fully implemented deicer management con-
ditions. Nine sites were monitored the first year, and
four sites are currently being monitored. Flow, dis-
solved oxygen, water temperature, and rainfall arebeing
monitored continuously. Water-quality constituents are
sampled selectively during deicer application events,
baseflow, and one summer rainfall event per year.
Glycaol, biochemical oxygen demand, sel ected nutrients,
and selected metals analyses are being conducted.
Microtox and bioassay analyses are being conducted for
toxicity assessment. In situ fathead minnow assayswere
conducted upstream and downstream from airport run-
off. Two journal articles were written summarizing the
first two years of dissolved oxygen, water chemistry,
and toxicity data. Snow banks within the airport have
been monitored for three yearsto determine the quantity
of deicer stored within the snowbanks.

PLANS (July 2002 to June 2003)

At least one more year of monitoring is planned
during post implementation conditions. After monitor-
ing of post-implementation runoff, statistical analyses
will be conducted to determine the effectiveness of the
deicer management practice. A direct comparison of
pre- to post-implementation datawill be done using
paired-watershed and upstream-downstream analyses
between sites.

Two reports have been written and were published
in June 2001. Two more papers are currently being writ-
ten discussing the effects of deicer additivesand at | east
two additional reports will be published. One will dis-
cuss the results of snowbank monitoring, and the other
will analyze the effectiveness of deicer management
practices at GMIA.

s

Aircraft undergoing deicing at General Mitchell International Airport,
Milwaukee, Wisconsin.
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SOURCES OF CRYPTOSPORIDIUM INWATERSHEDS

COOPERATOR:

Wisconsin State Laboratory of
Hygiene

PROJECT CHIEF:

Steven R. Corsi
Robert J. Waschbusch

LOCATION:

Southeast Wisconsin
PROJECT NUMBER:
WI 21600

PERIOD OF PROJECT:
October 1999 to April 2002

PROBLEM

For the past 75 years, the water supply industry has
enjoyed an excellent track record of providing safe,
potable water to the public. Asaresult, theindustry has
achieved a high level of consumer confidence in tap
water. This success has been possible through an
emphasis on continuous improvement in both water-
treatment technology and source-water protection.
Despite this effort, recent well-publicized waterborne
disease outbreaks of cryptosporidiosisinvolving large
numbers of ill people and some deaths have been attrib-
uted to possible treatment deficiencies linked with
source-water contamination. Recent studies have sug-
gested that the Milwaukee outbreak of 1993 was caused
by a*“human only” genotype which would point to
poorly treated human waste as a possible source of the
outbreak. It is extremely important that both the waste-
water industry and the drinking water industry have the
best information available to respond to both water-
borne disease issues and legidlative issuesin an effec-
tive manner. Understanding the occurrence and vari-
ability of cryptosporidium in source water is critical to
the production of asafedrinking water supply. Essential
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to thisunderstanding isthe ability to characterize poten-
tial sources of cryptosporidium and predict their
response to hydrologic and climatologic events.

OBJECTIVE

The goals of this research study areto define the
relative magnitude and contributions of cryptosporid-
ium from major sources defined by land use and waste-
water discharges on an annual basis, to characterize
contributions of each source by factors such as
hydrograph timing, climatic effects, and seasonal varia-
tions, and to compare and integrate the resulting data
with existing data on cryptosporidium.

APPROACH

Two subwatersheds were selected for monitoring
the entire project duration. One of these basinsis prima-
rily agricultural land use and the other is primarily
urban land use. In addition to these two subwatersheds,
three wastewater treatment plant discharges represent-
ing different treatment technologies and/or flow levels
and one combined sewer overflow (CSO) were moni-



tored for approximately six months each. Both fixed
interval and weather event sampleswere collected from
all sites. The sample results will be used to determine
cryptosporidium magnitude and variability. These data
will be used along with flow data to cal cul ate event and
annual loads at the sites. Other data were also collected
including precipitation, water temperature, dissolved
oxygen, turbidity, conductance and a so land-use data
in aGIS system. The data and tools resulting from this
project will enable managers to better understand and
deal with the sources of cryptosporidium in their water-
sheds.

PROGRESS (July 2000 to June 2001)

Sampling is complete at all sites. Theinitial phase
of datareduction is complete.

PLANS (July 2001 to June 2002)

Dataanalysiswill befinalized and final reportswill
be written.
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OCCURRENCE AND VARIABILITY OF PATHOGENSIN
WISCONSIN’'SURBAN STREAMS

COOPERATOR:

Wisconsin Department of Natural
Resources

PROJECT CHIEFS:

Robert J. Waschbusch
Steven R. Corsi

LOCATIONS:

Milwaukee area and Superior area
PROJECT NUMBER:

WI 22300

PERIOD OF PROJECT:
March 2001 to December 2003

PROBLEM

Water-borne pathogens are a great concern to
water-quality managers because of the potential impact
on human health, aguatic life, and recreational use.
Nowhere have pathogens been more in the public eye
than Milwaukee, Wisconsin, where a 1993 Cryptospo-
ridium outbreak was blamed for the death of over 100
people. In addition, recent Milwaukee beach closures
have brought renewed concerns before an anxious pub-
lic over area-wide sanitary and stormwater manage-
ment. The origins of pathogenic organisms can be many
and difficult to delineate. Obviously, sanitary sewer and
combined sewer overflows can be amajor source of
pathogens originating from human fecal material. Sani-
tary sewer overflow (SSO) or bypassing is atechnique
used by sanitation utilities to relieve possible backup
and surcharging problems during wet-weather periods.
In 1999 alone, 120 bypasses were reported by munici-
palitiesin Wisconsin (WDNR report) and 87 of these
were associated with storm events. They are not con-
fined to just the large metropolitan areas. They occur in
citiesand villages of al sizesand in all geographic
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regions of the State. Though not as prevalent as SSOs
on a statewide basis, combined sewers and their associ-
ated overflows (CSO) may also be important localized
sources of pathogens. A third important source of
pathogensisrunoff water from storm sewersand diffuse
inputs. Past research has shown microbia densitiesin
stormwater runoff to besimilar to thosefound in diluted
raw sewage. Sources of these organismsinclude live-
stock, beavers, pets, and waterfowl. The documented
presence of pathogenic organisms, such as Giardia,
Cryptosporidium, Salmonellae, Pseudomonas aerugi-
nosain storm sewers with no sanitary sewer connec-
tions, suggests that diffuse or nonpoint sources of these
microorganisms may be an overlooked water-quality
issue.

OBJECTIVE

The overall goal of this project isto provide a
greater understanding of the occurrence of pathogenic
organisms in urban streams. Specific objectives
include: (1) determine concentrations of pathogenic
indicators and specific pathogens in urban streams of



different sizes, land uses, and point source inputs, (2)
determine ambient concentrations of total suspended
solids, BOD, total phosphorus, and chloride, (3) collect
13 rounds of samples at each site—9 event samplesand
4 haseflow samples, (4) exploretheresulting datain an
attempt to devel op relations between watershed size,
major land use, hydrologic and meteorological condi-
tions, and water-quality parameters identified above,
and (5) determine sources and relative contributions of
E. coli bacteriato urban streams by use of strain identi-
fication and typing.

APPROACH

The USGSwill operate two continuous monitoring
stations—one at the mouth of the Milwaukee River in
Milwaukee and one further up in the Milwaukee River
watershed on Cedar Creek at Grafton. The Wisconsin
Department of Natural Resources (WDNR) will collect
samples at numerous streams in the Milwaukee area.
The focus of this study will be a synoptic survey of 12
stream sites in the Milwaukee metropolitan area and 2
inthe Superior area. Milwaukee siteswill be selected to
spatialy cover the watershed draining to the Milwau-
kee Harbor. All siteswill be selected to represent a
range of water-course size, land use (residential, indus-

trial, open space), and point- source input locations
(CSO, SSO, and stormwater discharges). A total of 14
stream sites will be chosen, with some streams having
more than one site to examine downstream longitudinal
changes. The sampling goal will be to collect atotal of
13 grab samples at each site (flow composite samples at
the USGS sites), 9 during periods of high flow, and 4
during base-flow conditions. Sampling will be spaced to
address seasonal differences, and will occur over a
period of 1-1/2 years. Recent advancesin genetic strain
identification will be used in conjunction with the sam-
pling effort to attempt to identify the sources of E. coli.
An analysis of this datawill provide an assessment of
the potential risks from the pathogenic presence.

PROGRESS (March 2001 to June 2002)

Sites have been operating since spring 2001, and
the first six rounds of samples have been collected.

PLANS (July 2002 to June 2003)

Two more rounds of baseflow samples and five
more rounds of event sampleswill be collected. Sam-
pling will continue through September. Data analysis
and final reporting will be conducted in the following
fall and winter period.
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COLLECTION OF REAL-TIME AND PATHOGEN DATA AT
RECREATIONAL BEACHESIN MADISON

COOPERATOR:
City of Madison
PROJECT CHIEFS:

Robert J. Waschbusch
Steven R. Corsi

LOCATION:

Madison

PROJECT NUMBER:
WI 22800

PERIOD OF PROJECT:
January 2002 to September 2004

PROBLEM

The City of Madison, Wisconsin contains three rec-
reational lakes with over 20 miles of shoreline within
the city limits. For over 50 years, the Madison Depart-
ment of Public Health (MDPH) has conducted weekly
microbiological testing of the thirteen beaches sur-
rounding these lakes. Historically, fecal coliform and
other indicator testing has been performed, with the
recent addition of nonpathogenic E.coli. TheMDPH has
devel oped beach-closing criteria based on testing
results, combined with physical observations of condi-
tionsat the beach site. Traditionally thedecisionto close
a beach has been communicated via posting of signs at
the beach site aswell as press releases. Since 1999, the
MDPH has a so posted arating system on their web
page to communi cate beach conditions.

Although the MDPH has devel oped beach-closing
criteriabased on microbial indicators, thereisaconcern
that the criteria may not reflect the actual risk to swim-
mers since the occurrence of pathogenic microorgan-
isms during periods of high indicator levels has never
been determined. The historic records demonstrate that
bacterial indicator levels may vary significantly from
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one beach to another with no apparent explanation for
the differences. This variation confounds the beach
closing decision-making process. Thereis aneed to
gather datato bring clarity through data based decision
making to this process.

OBJECTIVE

The overall objective of thisproject isto develop a
method of estimating the likelihood of occurrence of
waterborne pathogens. Project deliverable will include:
(1) asystematic characterization of the correlations
between traditional indicator microorganisms and ori-
gins of fecal contaminants (human vs. animal sources),
(2) evaluation and implementation of a new sensitive
analytical method for detecting E.coli 0157:H7 inrecre-
ational waters, (3) a data-driven decision process
(model) based on actual risk of pathogen occurrence
linked with indicator testing data to determine beach
closing parameters, and (4) an enhanced ability to pro-
videreal-time, user friendly, state-of-the-art water qual-
ity information to the public, which will include public
education regarding recreational water quality issues.



APPROACH

Three beaches in Madison will be selected for
monitoring, each on adifferent Madison lake. One will
belocated near astrormwater runoff outfall, onewill be
on asmall shallow lake with high user counts and one
will be on alarge lake with low user counts. Weather
monitoring, automatic water quality monitoring and
sampling equipment will beinstalled at each beach.
Several water quality and weather variables such as
water temperature, precipitation, turbidity, rainfall,
windspeed, and direction and wave height will be con-
tinually monitored. City of Madison beach personnel
will record swimmer and waterfowl counts, and note
any diaper/fecal accidents. Indicator organism and
pathogen samples will be collected 3 days aweek dur-
ing the swimming season (approximately Memorial
Day to Labor Day) for 2 years. The automatic water
quality samplerswill be used to collect indicator organ-
ism and pathogen samples from six events at each
beach each summer. These events may be defined as
rainfall runoff events, high turbidity periods, periods of
high user counts, periods of high waterfowl count,
wind/wave events or other types of events. Monitoring
results from the first summer will likely be used to
focus event-sampling efforts the second summer. The

continuously monitored water quality and weather data
and indicator organism resultswill be used to develop a
probability based tool for beach closures on likelihood
of pathogen occurrence.

PROGRESS (July 2001 to March 2002)

The three beaches to be monitored have been
selected and much of the monitoring equipment has
been purchased.

PLANS (March 2002 to July 2002)

The monitoring equipment will be installed, beach
personnel will be trained in bather and waterfowl count
collection methods. The monitoring program will begin
in June 2002.

REPORTS

Annual progress reports will be submitted to the
U.S. Environmental Protection Agency. A final report
will be produced that details the study beaches, study
methods, and data collected. Thereport will also present
results of statistical analysis and the predictive model
developed.
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WATER, ENERGY, AND BIOGEOCHEMICAL BUDGETS

TEAM

Mission

As part of the national WEBB program, the goal of
the Northern Temperature Lakes (NTL) project isto
improve understanding of processes controlling water,
energy, and biogeochemical budgets and to provide
information from which to better predict water, energy,
and biogeochemical fluxes over spatial and temporal
scales. The findings of the studies will improve the
capability to assess effects of climate variations
(for example, precipitation, temperature, and radiative
fluxes) and human activities (for example, land-use
changes, ground-water withdrawal, and chemical con-
tamination) on hydrological, biological, and chemical
systems in the northern temperate watersheds.

Team Members

John F. Walker, Research Hydrologist/Engineering

David P. Krabbenhoft, Research Hydrol ogist/
Geochemistry

Randy J. Hunt, Research Hydrologist/Geology

Paulette R. Homant, Hydrologic Technician

PROJECTS

Hydrologic and biochemical budgets in temperate lakes
and their watersheds, northern Wisconsin,
WI L7500 ... 182

The landscape in the northern highlands lake district is
dominated by a mosaic of lakesinterconnected by ground
water.

Using portable drill rigs allows the installation of
monitoring wellsin remote locations.
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HYDROLOGIC AND BIOGEOCHEMICAL BUDGETSIN
TEMPERATE LAKESAND THEIR WATERSHEDS,
NORTHERN WISCONSIN

COOPERATOR:

Global Change Hydrology
Program, U.S. Geologica
Survey

PROJECT CHIEFS:

John F. Walker
David P. Krabbenhoft
Randy J. Hunt

LOCATION:
North-Central Wisconsin
PROJECT NUMBER:
WI 17500

PERIOD OF PROJECT:
October 1990—Continuing

PROBLEM

There has been expanding evidence that rates of
global change areincreasing. There is a need for
research toidentify, describe, and quantify the processes
that control the Water, Energy, and Biogeochemical
Budgets (WEBB) of aguatic ecosystemsin order to
understand and predict their responsesto global change.
Promotion of such research is the function of the Water
Resources Discipline’ sWEBB program. In the northern
highlands |akes district of north-central Wisconsin, five
lakes and two bog lakes have been the site of long-term
ecol ogical research conducted by University of Wiscon-
sin scientists for the past decade. These studies have
provided extensive information about biological and
chemical featuresof thelake systems, but understanding
of interactions among the lakes, streams, ground-water
system, and wetlandsis still limited. Researchis
urgently needed to describe these interactions and basin-
wide processes that influence the character of the lakes.
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OBJECTIVE

Objectives areto: (1) describe processes control-
ling water and solute fluxesin northern Wisconsin lake
watersheds, (2) examine interactions among those pro-
cesses and their relations to climatic variables, and
(3) improve the capability to predict changesin water
and solute fluxes for arange of spatial and temporal
scales. Fulfillment of these objectivesin Wisconsin will
contributeto meeting the overall objectiveof thefederal
global change program—to understand processes
underlying the responses of hydrologic, biologic, and
chemical systems to climate variations and human
activities.

APPROACH
Sel ected streamflow/recharge siteson tributaries of

Trout Lake are the sites for detailed research of hydro-
logic processes. Most of the current research effort is



concentrated at Allequash Creek, one of four inflowing
tributaries of Trout Lake. Analyses of hydrologic con-
nections among precipitation, stream flow, and ground
water are conducted at three cross sections of the
Allequash Creek basin. Monitoring and sampling
equipment installed at these sites include piezometer
nests, lysimeters, tensiometers, preci pitation collectors,
and thermocouple nests. Analyses of stable isotopes
(3¢, 180, 87sr, and 2H) are also used to determine
water exchange pathways and sources of stream water.
The site-specific hydrologic research is supported by
data from several rain gages throughout the study area
and a complete climatological station in the vicinity.

Stream- and ground-water samples, collected at
each of the Trout Laketributariesand at different points
in the Alleguash system, undergo analysis for nitrogen
species, phosphorus, silica, organic carbon, major ions,
and metals. Tributary sampling is done on a monthly
basis, supplemented with more intense sampling of par-
ticular storms. Coupled with hydrologic data, the water
sampling provides a basis for describing chemical bud-
gets.

Investigation of geochemical processes that con-
trol transport of important chemical species across
stream and | ake sedimentsinvolvesfine-scale sampling
at the sediment/water interface. Thisis done by avari-
ety of techniques, including membrane equilibrators,
core squeezing, microprobes, and seepage meters.

PROGRESS (July 2001 to June 2002)

Ongoing data collection efforts have continued,
which include collecting samples at the streams tribu-
tary to Trout Lake, operating 5 continuous-record
stream gages, monitoring water levelsin a network of
22 wells, and collecting samples from 36 zero-tension
and 31 suction lysimeters. Four detailed monitoring
sites were established and operated at existing benthic
invertebrate sampling sitesto support that effort. Drafts
of 6 papers were completed and arein press or review.
Work continued on four new research efforts, including
acomparison of solute budgets across the five WEBB
sites, aunified approach to watershed modeling applied
to the five WEBB sites, comparison of land-use history
and sediment and carbon budgets across the five sites,
and an investigation of macroinvertebrate populations
and energy dynamics in the Allequash Creek system.

PLANS (July 2002 to June 2003)

Basic data collection efforts will continue, as well
as data collection efforts related to flow path studies,
carbon dynamics in the hyporheic zone, unsaturated
Zone processes, and macroinvertebrate dynamics. A

variety of papers currently in preparation will be pub-
lished (see list of publications).
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